POWER 

















Volume 66 


New York, November 8, 1927 


Vamber 19 











The Smoke Nuisance 


ID you ever try to grow flowers 

under a tree? Did you ever try to 
make blueprints or print negatives by a 
poorly lighted window? Did you ever 
see the prison pallor? 


Just as there are sounds so shrill and 
vibrations so slow that the human ear 
cannot hear them, so there are light 
waves so short and light waves so long 
that the human retina cannot register 
them. Away up beyond the visible part 
ot the spectrum in the ultra violet are 
rays that affect photographic plates and 
perform all sorts of physical and chem- 
ical wonders. 


These rays are essential to healthy 
vegetable and animal growth. They 
come not only from the sun, but from 
the whole firmament. When we shut off 
the overhead light, we stunt organic 
development and we know not what 
biological and sanitary processes in the 
microscopic processes of nature. 


Dr. James E. Ives, of the U.S. Bureau 
of Public Health Service, says that on an 
average bright day the smoke and vapor 





hanging over New York deprive the 
city of 37 per cent of its sunlight in the 
early morning and 14 per cent at high 
noon. 


The smoke nuisance, then, is not only 
an offense to sight and nostrils, a ques- 
tion of begrimed buildings, soiled car- 
pets and hangings, depreciated shelf 
stocks, speckled lungs and big laundry 
bills, but a screen between us and the 
heavens from cometh our 
strength. 


which 


And it is in the main preventable. 


Coal, even soft coal, can be burned 
without objectionable smoke. Smoking 
chimneys mean not only niggardliness or 
carelessness or ignorance in providing 
proper furnaces and combustion appar- 
atus, but inefficiency in the use of fuel. 


The public health as wellas esthetics, 
cleanliness, economy and the preserva- 
tion of the city as a goodly place in 


which to work and Me, 
live demand the sup- _ 
a I « 
pression of the evil. p au) 
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Design of Lincoln Park Heating Plant 
Permits Future Power Generation 


By K. B. CasTLe 


Rochester Gas & Electric Corporation 


OR ai considerable 











time the Rochester 

Gas & Electric Cor- 
poration, of Rochester, N. 
Y., has been selling steam 
for heating and process 
work from its main gener- 
ating station to surround- 
ing factories and office 








HE Rochester Gas & Electric Cor- 

poration has under construction at 
Rochester a new high-pressure central 
heating plant that will ultimately deliver 
both steam and electric energy 


Contrary to general prac- 
tice the entire boiler set- 
ting, except for the ashpit 
and soot hopper under the 
rear sections of the boiler, 
is of hollow wall construc- 
tion. On _ the vertical 
walls the hanger brick is 














buildings. In the summer 
of 1924 a survey was made 
of the business district of the city, and it was decided to 
build a station in this district to supply low-pressure 
steam for heating and steam at 100 Ib. gage for indus- 
trial use. Steam was to be generated at 380 lIb., passed 
through a turbine and exhausted at 5 to 20 Ib. for the 
low-pressure heating. The power to be generated by 
the turbine would be purely a byproduct depending upon 
the available low-pressure load. The industrial load 
anticipated did not warrant the installation of a bleeder 
turbine, so reducing valves were used to lower the boiler 
pressure to a little above the 100 Ib. desired at the cus- 
tomer’s valve. 

This station, described in the article, “Combined High- 
Pressure Power and Heating Plant,” by R. D. DeWolf, 
Power, Dec. 1, 1925, was put into commercial operation 
in the latter part of October, 1925. The first season's 
results at this station were so favorable that a survey of 
the city for a location of a second similar plant was 
made. Asa result it was decided to build a plant in the 
center of a promising industrial locality where the com- 
pany already had an electrical substation and considerable 
available land. 

The new building, approximately 109 ft. long by 70 
ft. wide and 85 ft. high, will house two boilers. Land 
is available for increasing the size of the building to an 
ultimate capacity of eight boilers when the load demands. 
The present building has a turbine room large enough 
for one 3,000-kw. machine, but owing to the uncertainty 
as to type of load none will be installed at present. 

30ILERS AND FURNACES 

The boilers contain 9,580 sq.ft. of heating surface 
with 1,639 sq.ft. of integral economizer. They are 
straight-tube, vertical single-pass type designed for 384 
Ib. pressure. Provision has been made for the addition 
in the future of water-cooled side and rear walls and a 
water screen across the bottom of the furnace. The 
superheaters are designed to give 98 deg. F. of superheat 
at a flow of approximately 70,000 Ib. of steam per hour. 
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clamped to 6-in. vertical 
I-beams on 184-in. centers. 
The inner brick is held to 
the hanger brick by grooves in its side, as may be seen 
by the shape of the brick in Fig. 2. Every fourth 
hanger brick is supported on a clip to the 6-in. I’s and 
is slightly longer than the others with a correspondingly 
short inner brick. This enables a section of the wall to 
be removed without disturbing the bricks above it. The 
lower 16 ft. of the side walls of the combustion chamber 
slope out approximately one foot, thus giving a greater 
width at the bottom of the furnace where the flame turns 
upward, and where width is needed. This undercut 
wall also keeps freer from clinkers than a vertical wall. 

The brick of the horizontal suspended arch is held by 
4-in. I’s on 184-in. centers, while the inclined arch is 
held by 4-in. I’s on 144-in. centers with smaller inner 
brick to match the 29-in. spacing of the boiler drums. 
A transite covering is placed outside of the I-beams, 
thereby providing air passages for preheating air for 
combustion. The space between I’s around the boiler and 
on the rear wall of the furnace is to be packed with a 
Rock Wool packing. A careful study of the cost of 
this construction as against plain brick lined with fire- 
brick was made, and it was found that, although the cost 
per square foot for material was higher, the cost of set- 
ting up the wall was considerably lower and the total 
cost was slightly in favor of the arch construction type. It 
was also felt that this construction makes a superior wall. 

The ashpits are of reinforced concrete, brick-lined and 
supported on structural steel hung from above. The 
sides are vertical; the front and rear slope in at a very 
steep angle. Four hand-operated ash gates are provided 
per boiler. 

A sluicing system is provided that carries the ash to a 
settling tank from which it will be removed and dumped 
into gondola cars on the railroad siding by the clamshell 
bucket of a gasoline-operated caterpillar hoist. The sep- 
arating tank has sufficient storage capacity to fill one car. 

One mill of 2,600 Ib. per hour capacity and one of 
8,500 Ib. are being installed per boiler. Space is allowed 
for adding a second 8,500-Ib. mill when the load de- 
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mands. Each mill is equipped with a separately driven 
feeder. On the small mill both the coal and the air 
are admitted radially, while on the large mill the coal is 
fed radially and the air axially. The exhauster for the 
small mill is mounted on the mill shaft, while that for 
the large mill is on the floor above and is driven sep- 
arately. Both the large and the small mills have a 
classifier between the mill and exhauster. Each large 
mill feeds two burners, the small mill, one. Allowance is 


made for admitting air to the exhauster fans without 
This is considered desirable 


assing it through the mill. 
I g : 
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ings are provided near the bottom of the front wall to 
allow additional secondary air to enter during peak loads. 

Future secondary air ports will be installed between 
the burners to allow more air to enter around the coal 
stream without carrying the excess pressure that would 
be required if all were forced through the burners. 


CoaL HANDLING 


Coal dumped from gondola cars into a track hopper is 
fed to an inclined belt conveyor by a plate feeder, and 
dumped over a magnetic pulley into a hopper above a 


single-roll coal crusher. A two- 
way chute enables the coal 
crusher to be bypassed. From 











there it is carried by a vertical 
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Fig. 1—Sectional elevation of boiler house 


as it maintains a high air velocity through the burner 
with a low velocity through the mills. This materially 
aids operation under light loads. 

The air for the mills will be preheated to about 175 
deg. F. by being drawn through the air passages in the 
front wall of the furnaces. This preheating of the pri- 
mary air will aid combustion, increase the capacity of the 
mill when handling wet coal, and will materially reduce 
the power consumption. It is expected this amount of 
preheat will reduce the moisture in the coal while passing 
through the mill from approximately 5 per cent in the 
raw slack to 1.25 in the powdered coal. 

Most of the secondary air for combustion will be 
drawn from the side walls by natural draft and admitted 
around the burners. However, when the load increases 


a blower will be installed to draw the air from the side 
walls and blow it into the furnace. 


Auxiliary air open- 
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bucket belt conveyor to a hori- 
zontal belt conveyor running 
through a monitor above a 725- 
ton coal bunker. 

The control of the coal-convey- 
ing equipment is such that a fail- 
ure in any section will automati- 
cally stop preceding, but not 
succeeding, equipment. To safe- 
guard against the danger of leav- 
ing the magnetic pulley on when 
the belt conveyor is not running, 
the power for the magnetic pulley 
is obtained from a motor-genera- 
tor set that receives its power 
from the line to the first belt- 
conveyor motor beyond its oil 
switch. All coal-equipment con- 
veyor motors are totally inclosed, 
squirrel cage. 
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The flue gas passes directly 
from the boiler into the = stack 
through a separate opening for 
each boiler. Provision is made 
for the future installation of 
separate economizers. The gas 
will then leave the boiler and 
pass down through the econo- 
mizer to an induced-draft fan on 
the ground floor and enter a sec- 
ond pair of openings just above 
the base of the stack. The pres- 
ent stack connection will then be 
used as a bypass for the econo- 
mizer and fan. 

The stack, 10 ft. inside diameter at the top by 230 
ft. high, is built of reinforced concrete. 


FEED WATER 


The returns from the system are pumped from the 
customers to a return tank, where the city water make- 
up is added. From this tank the feed water is pumped 
by a low-head pump through a deaérator which also 
acts as a second storage tank into which city water may 
be admitted through a float control valve if the water 
level falls below the desired limit. From the deacrator 
the water passes by gravity to the boiler feed pumps, 
of which there are two, a 500-g.p.m. turbine-driven pump 
and a 300-g.p.m. motor-driven pump. The speed of 
the 500-gal. pump is controlled by a differential pres- 
sure regulator set to maintain a constant pressure differ- 
ence between the feed and the steam of 50 Ib. The 
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300-gal. pump, as installed, has a 200-gal. impeller which 
greatly reduces the power required to drive it under light 
loads and is ample for present loads. The normal speed 
of this pump is 1,750 r.p.m., requiring a 150-hp. motor. 

During the summer, when there is practically no de- 
mand for low-pressure steam, the motor pump will 
used. future turbine will be 
shut down and it will be unnecessary to operate the boil- 
at full pressure. The pressure may therefore be 
carried at 150 to 200 Ib., which is more than ample for 
the industrial lines. Under normal speed and practically 
no load this pump would re- H 


quire approximately 95 hp.; 


be 
During this season the 


ers 


control beside the individual motors. A stop button is 
also installed for each motor on the panel board of the 
operating floor. The question of start buttons on this 
board was also considered, but the danger of a motor’s 
being started when someone was working on it was con- 
sidered too great, so they were omitted. All essential 
motors are designed to start under full line voltage, and 
no-voltage release coils are being omitted. 

The steam mains leave the plant from the turbine 
room. ‘Those crossing the railroad are carried overhead 
to the farther side of the tracks on a special bridge, from 























by dropping its speed to (F 

1,150 r.p.m. the head is re- | 

duced to about 210 Ib. and 

the power required to 40 hp. | k 

The pump is therefore being ry 

installed with the 150-hp. o> me 
1,750-r.p.m. motor on one I. AN 

end and a 50-hp. 1,150-r.p.m. tee : 
motor on the other. The Ho Loui 
only work required in chang- Lo 

ing from one motor to the ICA. —. 




















be to remove the 
pins in the coupling on one 
motor and insert 
the other. 


other will 


those on Vig. é 

Power for operating the station will be brought direct 
from the adjoining electric substation through a bank 
of 4,150- to 440-volt transtormers to the station distribu- 
tion bus. As the substation is strictly automatic and 
has no operator on duty, the oil switches for the lines 
to the generating plant will be operated by remote con- 
trol from the plant. The individual oil switches for the 
different motors are all located on a switchboard gallery 
in the turbine room with start and stop push-button 


a CL. of boiler 





Plan of boiler setting showing wall construction 


which point they pass underground toe the different cus- 
tomers. The mains to customers on the plant side of 
the railroad pass directly underground to them. 

The general supervision of the design and construction 
of this station have been under Messrs. R. D. DeWolf, 
assistant superintendent, electric department; I. FE 
Powell, superintendent steam generation and steam dis 
tribution: S. Firestone, consulting engineer; R. Hi. 
McCumber, superintendent of the plant, and the author. 





PRINCIPAL MECHANICAL EQUIPMENT F 


BOILERS 

Make The Bigelow Company 
Type Vertical Water-Tube 
Number installed 2 
Boiler pressure, lb. gage 384 
Steam temperature, deg. F 540 
Water-heating surface, boiler sq.ft 9,580 
Integral eeconomizers 1,639 

Potal 11,219 


Superheater 


Power Specialty Co 
Soot blowers 


Diamond Power Specialty Co 


FURNACE 
The DeWolf Arch Brick Steel Con- 
struction 
Harbison-Walker Refractories Co 
Johns-Manville 
9,500 


Boiler setting 


Arch brick 
Furnace casing 


Furnace volume, cu.ft 


COAL-BURNING EQUIPMENT 
Pulverized coal system 


Combustion Engineering Corp 
Mills, unit type 


One —2,600 Ib. per hr. per boiler 
One —8,500 Ib. per hr. per boiler 
Combustion Engineering Corp 
Combustion Engineering Corp 
Flesch & Schmidt 


Burners 
Pulverized coal piping 
Air ducts 


ASH HANDLING 


Hydro jet system Allen-Sherman-Hoff Co. 


STACK 
[ype Concrete, lower part brick lined. 
Make Rust Engineering Co 
Height above ground level, ft 230 
Diameter of stack, ft 10 


Smoke flues Connery Co 





TOR THI 


LINCOLN PARK HEATING PLANT 


COAL-HANDLING EQUIPMENT 


Ierskine-Healey, Ine 

Jeffrey Mfg. Co 

Jeffrey Mfg. Co. 

Pittsburgh Des Moines Steel Co 


FEED PUMPS 


Conveyors 


Coal crusher 
Coal bunker, fabricated by 


One—6-stage, 300-g.p.m. pump. . Pennsylvania Pump Co 
Motor Westinghouse Elee. & Mig. Co 
One—5-stage, 500-g.p.m. pump Pennsylvania Pump Co 
‘Turbine Perry Turbine Co 
One—500-gal. per min. low-head 
pump Goulds Mfg. Co 
Motor Westinghouse Elee. & Mfg. Co. 


VALVES and PIPINGS 
Chapman Valve Mfg. Co 
Edward Valve & Mfg. Co 
Chapman Valve Mfg. Co 
Elliott Co 
Ruggles-Klingemann Mfg 
Consolidated Valve 
Yarnall-Waring Co 
Edward Valve & Mfg. Co 
Armstrong 
M. W. Kellogg Co 
Goetze Gasket & Packing Co 
Metallo Gasket Co 
Northern Equipment Co 
Ruggles-Klingemann Mfg. Co. 
Lunkenheimer 
Cochrane Corporation 
Cochrane Corporation 
MISCELLANEOUS 

Cochrane Corporation 

Leach Steel Co 

Bailey Meter Co 

The Foxboro Co., Ine. 

Ingersoll Rand 


Steel gate valves 
Steel globe valves 
Check valves 
Boiler stop valves 
Reducing valves 
Safety valves 
Blowoff valves 
Blowoff valves 
Steam traps 
Piping 

Gaskets 


Co 


Feed-water regulator (Copes) 
Ixcess,pressure regulator 
Gate valves, low-pressure 
Float valves 

Atmospheric relief 


Denerator 

Return tank 

Flow meters 
Pressure recorders 
Air compressor 
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hig. 1—The 1,500-hp. Bessemer Diesel on the test floor 


A 1,500-Horsepower Diesel 
of the 
Solid-Injection Four-Stroke-Cycle Type 


HE largest solid-injection Diesel of the four- 

stroke-cycle type has completed its 30-day test at 

the shops of the builder, the Bessemer Gas [engine 

Co. The engine, along with a second of the same capac- 
ity, will be installed on an ocean-going yacht. 

Among other unusual features is the speed of 300 to 

350 r.p.m. The eight cylinders are 18 in. diameter by 


22 in. stroke, giving a piston speed of 1,283 ft. at 350 
rpm. This is high, even with a longer-stroke design, 


but is made possible through the use of light-weight 
pistons and close clearances. 

The design, as will be seen from Figs. 1 and 2, 
embraces the use of the en 
bloc frame. The base is 
in two pieces held together 
by machine-finished bolts 


WO 1,500 horsepower Diesels com- 
pleted by Bessemer Gas Engine Co. | grooves into which the 


this base is placed the block, consisting of two box 
members into which are placed the cylinder liners. The 
base and frame are of cast steel with a view to obtaining 
strength with lightness. 

The crankshaft, 12} in. in diameter, is of two-piece 
construction, with a recessed flange joint between the 
sections. The shaft sections are forged from billets of 
35- to 40-point carbon steel. After being annealed, they 
are rough turned and the throws rough blocked, fol- 
lowed by a second heat treatment. The shaft, after 
finishing, is drilled for the lubricating oil passage to the 
crankpins and connecting rods. 

The main bearings have 
removable bearing shells 
provided with dovetail 


in reamed holes; in addi- —Largest engine of the solid-injection babbitt is anchored after 


tion an extension of the 
base carries the bearing 


type built—Piston speed close to 1,300 75" 


being cast centrifugally. 
top and the lower 


heyond the flywheel. On ft. per minute when running at 350 r.p.M. halves are interchangeable, 
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thereby doubling the life of a bearing before renewal. 

At the shaft tlange is placed a two-to-one gear train 
which drives the overhead camshaft through a sprocket 
chain consisting of hardened-steel rollers and spreaders. 

Each cylinder head, Fig. 4, is provided with two 
admission and two exhaust valves, along with a centrally 
placed fuel-spray valve. To insure starting in marine 
service, each head carries an air starting valve. All the 
admission and exhaust valves are placed in cages to 
permit easy inspection and renewal when necessary. 

The use of dual valves 
enables a better cooling effect, 


in Figs. 2 and 3, between the spray-valve rocker and the 
spray push-rod. This permits fuel to enter each cylin- 
der and the engine is ready to carry its load. 
The constant-stroke system is employed in fuel feed. 
With this system the fuel pumps maintain a constant 
pressure of around 4,000 Ib. per sq.in. in the fuel 
manifold, a spill valve returning the excess oil to the 
pump suction. The spray valve is of the mechanical 
type; a diagrammatic outline of the valve and actuat- 
ing mechanism is shown in Fig. 3. This drawing does 
not show details and is in- 





which is made still more 
favorable by the partition in 
the water cavity of the head, 
as shown in Fig. 2. The 
lower gas velocity should re- 
duce valve cutting compared 
to that occurring with single 
valves. These valves are 
made from one-piece alloy 
steel forging. 

The camshaft is supported 
on brackets at the level of the 
cylinder heads. This shaft 
is provided with two sets of 


cams for each valve, to 
permit reversing. All the 
operations in starting and 


reversing are accomplished 
through a single lever mov- 
ing in a U-shaped slot. 
When the operator de- 
sires to reverse the engine, 
he moves the control lever 
along the horizontal portion 
of the U-slot. This action 
admits air to one end of a 
ram which, through a_ rack 
and pinion, rotates the cam- 


shaft and exhausts the air 
from the other side of the 
ram’s piston. At the same 


time a drum cam mounted on 
the camshaft causes the shaft 
to shift longitudinally as it 
rotates, bringing the reverse 
cams under the valve-rocker 








tended to illustrate the prin- 
ciple only. 

As will be seen from Fig. 
2, a bracket is bolted to the 
cylinder head to carry the 
spray-valve rocker and push 
rod. The governor control 
shaft carries wedges which 
rest between the rocker and 
push rod of each cylinder. 
The position of this wedge 


controls the amount = and 
duration of the lift of the 
needle valve, and _ conse- 


quently the amount of fuel 
passing into the cylinder. 

To maintain the oil pres- 
sure in the fuel lines, a four- 


plunger pump is used. The 
drive is through two 


eccentrics and rockers from 
the two-to-one gear’ train in 
the center of the engine frame. 
The eccentrics are placed to 
cause the plungers to work in 
sequence. This plan has been 
followed in order to pre- 
vent pulsations in the fuel 
manifold. 

The governor control shaft 
is connected to the operator's 
control lever, so that manual 
speed regulation is possible. 
To prevent excessive speeds 
a belt-driven over-speed gov- 
ernor, Fig. 5, by varying the 
pressure in the lubricating oil 





rollers. To prevent the rock- 
ers from dropping on the shaft 
during the reversing process, 
a bar is placed above the 
cylinder head, against which 
the rockers contact before they can drop between the cams. 

With the camshaft shift completed, the operator moves 
the lever up along the slot, causing a latch to hook the 
stem of the air-starting valve, admitting air to the eight 
cylinders. As soon as the engine is turning over on the 
air, the control lever is moved farther up along the slot 
until the air latch is disengaged, whereupon a slight 
movement of the lever brings the governor wedge, shown 


Fig. 
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2—Cross-section of the engine showing the 
en bloc construction 





system, causes an oil ram to 
shift the governor shaft. The 
governor control is very sen- 
sitive, since the shaft is 
mounted in .ball bearings. 

The spray valve is unusual in that in place of the usual 
taper seat, a flat seat is incorporated in the design. Ex- 
perience with engines in service indicates that this is as 
leakage-proof as a taper seat. To avoid the springing 
that might occur with a long valve stem when spring 
loaded, the needle spring is placed down in the valve 
cage as shown. 

Owing to the speed of over 300 r.p.m. a light-weight 
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piston was adopted; this is the Bu-nite nickel-alloy steel 
banded design. The crown supports the piston-pin bosses 
and piston skirt through strut members. The skirt has 
helical slots to permit expansion, the expansion being lim- 
ited by the casting in of four steel bands. No greater 
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Fig. 3—Diagrammatical layout of the fuel valve 


clearance is given the piston than usual, this being 0.025 
in. at the rings. The upper part of the piston is tapered, 
and the skirt is given a slight chamfer. 

No water cooling of the piston is used, as experience 
with this diameter piston indicates that the air cooling is 

















Fig. 4—Cylinder heads showing dual valve openings 


satisfactory and avoids the complication of cooling water 
tubes and joints. 

The connecting rods are of forged steel, machined 
all over. The steel bearing shells both for the wristpin 
and for the crankpin carry centrifugally cast babbitt 
linings. Inspection shows that these linings are unusu- 
ally good; the metal is uniform in thickness and shows 
no blowholes. 
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The piston pins, crankpins and main bearings are 


lubricated by pressure feed. The oil is cooled in a 


water-cooled cooler, and the piping is so connected to 
the governor mechanism that if the oil pressure drops to 
a predetermined low value, the engines will stop. 

No air compressor is included in the engine design, 
as it is the intention to use a motor-driven compressor. 
This reduces the fore and aft dimensions of the engines, 
an important point in yacht engineering. 

In the test run the first of these two engines showed 
a fuel consumption of practically 0.41 Ib. per brake 














Fig. 5—The overspeed governor and thrust bearing 


horsepower, and this was approached at three-quarters 
load. While the engines were designed for a maximum 
of 350 r.p.m., it is expected that 300 to 325 r.p.m. will 
seldom be exceeded in service. 


st 


How To Figure Diesel Plant 


Initial Costs 
By Epcar J. Kates* 


NFORMATION on the initial cost of a proposed pri- 

vate plant is essential to a comparison of power costs. 
The running expenses of a modern oil-engine plant are 
generally quite low, and since the reliability is assured, 
the question to be answered is, “How many years will it 
take for the private plant to pay for itself?” 

The exhibition, in Table I, of detailed figures on the 
cost of a 1,000-kw. oil-engine generating plant for in- 
dustrial use may therefore serve a useful purpose. ‘The 
plant contains two units of 500-kw. capacity each, with 
direct-connected generators and exciters. Being located 
where there is not an ample supply of soft water, an 
inclosed cooling system has been provided for the engine- 
jacket water, including a 15,000-gallon tank for gravity 
supply and duplicate circulating pumps. [equipment 1s 
installed for reclaiming the crankcase lubricating oil. The 


*Consulting engineer, New York City. 
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air-starting tanks are normally pumped up by a motor- 
driven compressor, but in case of emergency a gasoline- 
engine-driven compressor will be used. The figures 
cover the cost of a complete power plant, installed and 
ready to run. 

It is instructive to compare these figures with the cost 
of a 1,000-kw. Diesel electric central station as recently 
published in a technical report of the National Electric 
Light .\ssociation. This is quoted in Table Il. As in 
the first case, the plant consists of two 500-kw. units. 

It will be noted that the central station plant cost was 
$234 per kilowatt of capacity, while the private plant in- 
vestment was only $146. The figures are not, however, 
as far apart as they seem, as a study of some of the larger 
items will show. In the central station the engines them- 
selves cost $15 per kilowatt more than for the private 
plant, no doubt because the public-utility plant was built 
in 1923, since which time the prices of oil engines have 
heen much reduced. Vhe freight and handling charge in 
the central station reached the huge proportions of 
$15,600, or about $55 a ton. Such an extraordinary cost 
must have been due to a most unusual plant location, and 
the cost of approximately $3,600 or $13 a ton shown for 
the private plant is much closer to normal. 

The building for the central station cost about $10,000 
more than the other, presumably because public utilities 
commonly spend considerably more on their buildings 
than private owners. 


FABLE I—INITIAL COsT OF 1,000-KW. DIESEL GENERATING 
PLANT FOR INDUSTRIAL USE 


750-hp. 4-evlinder oil engines 


— $82,500 

625-kva. 3-phase, 60-cycle, 440-volt alternators with direct-connected 
exciters, 2 ar 11,688 

Seven-panel switchboard, containing 2 generating panels and 5 distri- 
buting panels, also voltage regulator, cables and conduit ear 4,500 
Motor-driven compressor for charging air-starting tanks.. 380 
Gasoline-engine-driven compressor for charging air-starting tanks 300 
Motor-driven centrifugal pumps, four 3-in 1,512 
Jacket-water storage tank, 15,000 gal a 450 
Steel tower for same, 40-ft —_ 497 
Heat exchanger coils for inclosed cooling system ae : 2,260 
Ileaders, valves, ete., for same : , 1,400 
Lubricating oil reclaimer, complete with heater and storage tank... .. 370 
Piping, complete ‘ rere any stele 1,860 
Diamond-grid floor plates hen sidataace oe 150 
Underground fuel storage tanks, two 15,000-gal ae Ree 1,200 
Foundations, 325-cu.yd ae 3,900 
Conerete soft water hotwell and raw water basin, 48 cu.yd Sera 720 
k reight, 556,445 Ib oe eeeer e° 2,782 
Unloading and placing on foundations.......................44. ; 834 
Erection, complete ma ; 5,520 
Land and building, ineluding erane : ates 18,000 
Miscellaneous ; ; ere 1,750 
Engineering ; ee oa 3,500 
Potal cost —. Wed weak ; $146,073 
GS ee et ick water et iweae CWE eee eksneead beweeeanns $146 


Into the cost of the central station is charged $9,400 
for “interest during construction,” and about $34,000 as 
general overhead, consisting of organization, accounting, 
management, legal, taxes, material overhead, labor over- 
head and the like. Such charges are usually considered 
by Public Service Commissions as items of plant invest- 
ment upon which the central station is allowed to earn 
a fair return. Nevertheless, these expenditures are prac- 
tically non-existent in the case of a private power plant. 
For example, an industrial concern installing its own plant 
has little, if any, interest to pay during construction, for 
the simple reason that most of the payments become 
due only after the plant is finished. 
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There are other items of extra cost of the public utility 
plant, but the important ones just discussed total about 


TABLE II—INITIAL COST OF 1,000-KW. DIESEL ELECTRIC 


CENTRAL STATION IN DOLLARS PER KILOWATT CAPACITY 
No. Item 
1. Total plant capacity, kw were Se eee 1,000 
2 ee NS a cer Fee enn 1923 
3 Engines complete...............cscccecs aes . : $97.50 
4. Generators and exciters complete........... Seg uscaiiarada : 11.00 
5. Cranes : ; ae 2.20 
6. Clutches, reduction gears, special drives, ete. ass None 
7. Switchboard and wiring : 5.00 
8 Auxiliary power units, air compressors, ete None 
9. Water pumps; water cooling and softening equipment 0.70 
10. Lubricating oil separators, purifiers, filters 2 aller ne he 0.50 
11 Fuel-oil pumping and clarifying equipment nee 0.20 
12. Piping complete 6.00 
13. Shop equipment and tools anrate 0.20 
14. Freight and handling, all materials a 15.60 
15. Miscellaneous materials oon ee : shia 
16 Total machinery and equipment costs.... s een eee 138.90 
17 Land and titles. No data 
18. Building railroad sidings, ete : at : 
19 Foundations, including muffler pits, pipe trenches, ete . 10.00 
20 Lubricating oil storage : ; None 
21 Fuel-oil storage eas 1.20 
22. Superintendence 2.00 
23. Installation labor (not included above) : 5. 0¢ 
24 Interest during construction ; 9.40 
25. Insurance (compensation) Incl. in item 24 
26 Accounting stores, overhead Incl. in item 25 
2 Engineering overhead 3.70 


28. Other overhead. . 


29, Total installation cost as reported ; $200. 20 
30. Total installation cost allowing 25 per cent overhead on specific 
MONI. A. isteo mec cisdngt- sua seein on eae eeaied .. $234.00 


S80 per kilowatt of capacity. The National Electric 
Light Association figures therefore closely check the in- 
dustrial Diesel generating plant cost of $146 per kilowatt. 


——__—e 
Freeing Carbonized Piston Rings 
By A. H. Giii 


\RBONIZED or gummed piston rings are met with 
in many oil- and gas-engine plants. Just what is the 
hest method of freeing these rings is a matter of doubt. 

An article appeared in the March 15 issue of Power 
recommending that the rings be treated with a strong 
solution of lye. Others believe this may cause the rings 
to become brittle, like the caustic embrittlement of boiler 
plates. While lye may do the work, in the writer’s 
opinion it is unsatisfactory for several reasons. Hot lye 
is a dangerous substance to use and does not work as well 
as a solvent, and may cause the rings to break. 

In the course of operation of the engine the oil is not 
wholly consumed, but, like the lubricating oil in a gaso- 
line engine, carbonizes; that is, forms tar, which cements 
some of the soot or carbon formed by imperfect com- 
bustion into hard masses. To get rid of this, the auto- 
mobilist uses one of several ‘carbon removers,” some of 
which contain carbon bisulphide, acetone or kerosene. 

Could not the same practice be followed with Diesel 
engines as with automobiles? It is possible to introduce 
the solvent into a cylinder when the engine is shut down. 

Carbon bisulphide and acetone are expensive, so a 
cheaper substitute can be used in the shape of com- 
mercial benzol, toluol or xylol. These sell at about 35c. 
a gallon by the barrel. These chemicals will dissolve the 
tar and free the ring. These are inflammable liquids, 
much like turpentine in character. In place of these a 
heavy kerosene from asphaltic-base petroleum would be 
excellent. 
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Sizing of Coal and Its Relation 
to Ashpit Loss 


By G. B. 


Mechanical Engineer, Motive Power 


© ELIMINATE many of the existing heat losses 

in the burning of coal, much attention is being 

given to the pulverization and to the distillation 
processes. In the last five years both of these methods 
have met with considerable success, and depending upon 
the cost of processing, one of them should prove eventu 
ally to be the proper way of getting out the stored-up 
energy in the coal. 

In the meantime it is necessary to contend with the 
coal es mined, and while waiting final developments, 
there is much that can be done at comparatively little 
expense to improve combustion in stoker-equipped plants. 
In the present article Mid- 
western coals will be con- 


MULLOY 


Department, Armour & Company 


sized coal that stays on the grate will be burned out more 
completely. 

Coal that is too fine will fall through the grates in 
varying amounts, dependent upon the amount of rocking 
motion, or by burning out in spots, allow excess air to 
get through in excessive quantities. Slagging difficulties 
arise with coals containing excessive fines, particularly if 
they are high in sulphur and the ash has a low fusing 
point. These troubles are augmented if the operating 
temperatures of the furnace are so high as to permit little 
slice-bar agitation. 


Po obtain gcod economy coal should be of uniform 





sidered from the viewpoint 
of preparation. 

As demand 
governs to a great extent 
the size of coal offered, the 
buyer is not in position to 
take advantage of a good 
coal market unless his 
plant is equipped with the 


REPARING 


seasonal 





plant to the size that best suits the 
stoker in use, not only improves the 
combustion but also makes possible 
the use of a wider range of coals. 


size as delivered to the 
grate. Close contact with 
the daily operation of 


the coal at the 


boiler rooms and the pur- 
chase of coal brings out 
emphatically the need of a 
good coal crusher. In the 
public utility) plants” this 
question has been receiving 
considerable attention, but 








proper facilities for han- 

dling and preparing the coal as received from the mines. 
Through lack of these facilities many small plants today 
are in no position to purchase fuel economically. Often 
a gool coal that could be obtained locally and bearing a 
low freight rate cannot be used by one of these plants, 
owing to their own equipment or the lack of facilities 
at the mines to supply the proper size of coal at all 
times. As the plant owner is primarily interested in 
keeping down to a minimum his fuel cost per 1,000 Ib. of 
steam generated, he should be in position to prepare the 
coal to the proper size regardless of the season of the 
year. It should not be necessary to pay a premium of 
from 50c. to $1 a ton to procure a coal best suited to the 
particular plant needs. 

Obviously, it is not reasonable to expect the mines to 
install equipment capable of meeting the requirements 
of every plant owner, as this would add more burden to 
the industry and be a reason for increasing the mine 
Besides, it is not right to rate the burning qualities 
of a coal because of its size. 


costs. 


In burning coal one of the most important single items 
of controllable loss is the carbon in the ash. 
may entail a loss ranging from 2! 


~~) 


This alone 
to 8 per cent, and it is 
closely related to the loss caused by excess air. ‘To keep 
the one down at the expense of the other is like robbing 
Peter to pay Paul. Large coal supplied to the grate 
ignites slowly and for a given stoker speed on chain grates 
will drop into the ashpit high in carbon, while the finely 
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in the average moderate 
sized industrial plant the 
preparation of the coal has been more or less haphazard. 
Upon close examination of these plants it will be found 
that operating efficiencies may be increased 25 to & per 
cent, and in the larger, more modern types of plant, the 
over-all efficiency may be raised at least 3 per cent by 
the reduction of the ashpit and excess-air losses through 
the installation of a proper coal crusher. 

Proper crushing of coal is therefore important in any 
program toward improving boiler-room operation. [Ex- 
perience has shown that, incidentally, it is responsible for 
reducing the labor turnover when trying to develop a 
grade of fireman who can handle the fires to meet sudden 
for steam while holding the proper air supply 
for the amount of coal burned. 

Our recent experience during the coal strike strongly 
brings out the necessity of a good crusher, and charts 
taken from recording COs instruments as well as the an- 
alyses of the ashpit losses offer the best evidence of how 
the excess-air loss increases when large lump coal is 


demands 


received and sent to the grates in sizes varying from 
1 to 24 in. 


At the Chicago plant we have two boiler rooms, each 
built from the same set of blueprints, so that the stack 
capacities, boilers, stokers, arches, furnaces, ete., are ex- 
actly the same in every respect, the only exception being 
in the case of the crushers. During the strike we received 
coal that varied in size from 14-in. screenings to large 
pieces that had to be broken with a maul before going 
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to the crusher. With this range in size and owing to 
the condition and type of one of these crushers, we were 
not in position to deliver the proper size of coal to the 
hoilers in one of the plants. It was found that the ash- 
pit loss in that house ran continually higher than in the 
plant to which coal was being delivered to the grates 
uniformly sized. 

With the ring hammer crusher of the pulverizer type 
used in the plant last mentioned, it was found that, re- 
vardless of the initial size of the coal sent to this ma- 
chine, the fuel was discharged more uniform in size. 
Having this uniformity, we were able to set the height of 
the feed gate governing the thickness of the fire and hold 
these conditions until it was found necessary to change 
them for an entirely different grade of fuel. Under these 
conditions we are able to regulate the draft to carry the 
correct amount of air and maintain a remarkably high and 
uniform CO.. 


The difference in performance may be seen by com- 
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Fig. I—CO» record with coal that has bzen 
poorly prepared 


paring Figs. 1 and 2, the former showing the irregularity 
of the COs when the fuel was not properly prepared and 
the latter the excellent results obtaining from uniform 
sizing of the coal. These conditions are maintained under 
a load that fluctuates from 150 to 205 per cent. Having 
a uniform grade of coal continuously supplied to the 
grate, our regulation consists of changing either the 
damper or the stoker speed as the load demands. These 
two controls are at the front of the furnace, at which 
point is installed also the CO. recorder and uptake re- 
cording thermometer. 

Tables I and IT show the results of crushing and burn- 
ing a mixture of various sizes of Southern Illinois coal. 
The mixture consisted of 47 per cent of 6-in. lump, 42 
per cent of 6- to 3-in. egg and 11 per cent of 3- to 2-in. 
nut. Table I shows the results of screening after crush- 
ing, with the two types of crusher previously referred to, 
tests No. 1 and 2 being conducted with the ring-type 
crusher and tests No. 3 and 4 with a multiple-roll crusher 
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in poor condition. Table II gives all data observed on 
the burning tests. 

The object of these tests was to compare the effect of 
coal preparation on the ashpit loss. In order that the 
results might be comparable, it was necessary to hold all 
other factors such as rating developed, fuel burned per 
hour per square foot of grate, stack losses, etc., as nearly 
the same as possible. Our method of controlling the ash- 
pit loss was to regulate carefully the damper and chain- 
grate travel in order to hold a high COs. in the uptake 
without throwing too much carbon over the end of the 
grate. The screening tests show that the coal sent to 
the No. 3 boiler room was coarse and that on the average 
32.48 per cent of it was too large to go through a screen 
having circular openings of 14 in. This shows that prac- 
tically one-third of the coal was not being crushed prop- 
erly owing to both the type of crusher used and fts 
condition. With this ring-type crusher the screening 
tests showed that there was an average of 1.01 per cent 
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Fig. 2—Uniform COz as result of using 
coal properly sized 


of the original coal retained on the 14-in. opening screen. 

In crushing coal it is also necessary to govern the per- 
centage of “fines” to an amount best suited to a particular 
installation of stoker, boiler and draft available. By 
“fines” is meant the percentage of the original coal that 
goes through a smaller screen of 4-in. diameter. Here 
again the tests show that for the poorly prepared coal, 
taking the last value in the last column of Table I, the 
“fines” amounted in tests Nos. 1 and 2 to 36.14 per cent 
for the well prepared coal, but in the other case the fines 
amounted to only 13.86 per cent. 

There are, therefore, two limits to work for in crushing 
coal, one being the proper percentage of coarse coal which 
is the upper limit, and should be for best results accord- 
ing to our experience between 1 and 5 per cent; while 
the lower limit of the fines should range from 35 to 50 
per cent. It appears that these ratios give the proper 
intermediate sizing of the coal to insure uniform air 
distribution through the bed, even burning for the full 
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length of the grate. Under such conditions high CO. 
can be maintained and the ashpit loss held down to a 
minimum under any ordinary fluctuation of load, as 
from 140 to 200 per cent rating. 
TABLE I—RESULTS OF CRUSHING TESTS AS DETERMINED BY 
SUBSEQUENT SCREENING 
Ring-T1;pe Crusher 


——Test No. |I—— —Test No. 2— — Tests | and 2 

In. Lb. Oz. Per Cent Lb. Oz. Per Cent Lb. Oz. Per Cent 
Over... 14 0—12 1.12 0o— 9 0.90 I— 5 1.01 
Over... 14 I— 6 2.06 I— 8 Z.39 2—14 2.22 
Over 1 6— | 9.08 3—13 6.06 9—14 7.62 
Over 2 8—14 13.30 7— 4 11.54 l6— 2 12.45 
Over + 12— 2 18.16 1i—11 18.60 23—13 18.38 
Over... ; 7— 7 11.14 6— 5 10.05 13—12 10.61 
Over 1 6—14 10.30 8— 2 12.94 15— 0 11.57 
Under.. + 23— 4 34.84 23— 9 37.52 46— 13 36.14 
Total wt... 66.751b. 100.00 62.82 100.00 129.57 100.00 

Multiple-Roll in Poor Condition 

———Test No. 3— -—Test No. 4— —-Tests 3 and 4-— 

In. Lb. Oz. Per Cent Lb. Oz. Per Cent Lb. Oz. Per Cent 
Over 13 21—10 32.09 22— 9 32.81 44— 3 32.48 
Over 13 9— 2 13.54 8—15 13.00 18— 1 13.26 
Over | 6— 4 9.28 6—14 10.00 13 2 9.60 
Over 3 6— 3 9.18 5—12 8. 36 11—15 8.78 
Over 1 7— 0 10.39 6— 7 9. 37 13 7 9.88 
Over... 2 4— 6 6.49 4— 3 6.09 8— 9 6. 30 
Over 1 4— | 6.04 3—14 5.64 7—15 5.84 
Under.. 3 8—12 12.99 10 2 14.73 18—14 13.86 
Total wt.... 67.1255. 100.00 68.75 100.00 136 100.00 


Note: Samples of coal were taken from the conveyor as it traveled across the 
top of the coal bunker, from every tenth bucket in the dry state, during the process 
of unloading two 50-ton cars for each type of crusher. The fuel being handled 
was from the Galesburg storage pile and consisted of Christopher and Frankfort 
Mine Coals. As stored on the pile the coal was 6-in. lump, egg and nut sizes. 
Screens used for screening tests had the circular type opening. Tests conducted 
by G. B. Mulloy, T. Harrington and J. Black 


TABLE II—COMPARATIVE TESTS IN BOILER HOUSES NOS. 2 AND 3 
TO SHOW EFFECT OF COAL PREPARATION 


Boiler House —_——— No. 2- ————-No. 3-————-— 
Test NuMet. <..,.:..... +2. 1 2 3 4 5 6 7 8 
Boiler rating, dev., per 

cent Sach Wariun 168.8 158.4 196.4 183.9 159.6 169 159.5 165 
Grate surface, sq.ft... . 1 105 105 105 105 105 105 105 


Coal burned on grate, Ib.. 27610 29475 29240 31670 28415 32330 27570 30410 
Coal burned per hour, Ib 3451 3468 3655 3960 3552 3805 3445 3801 
Coal burned per hr. per 


aq.ft. of grate, Ib...... 32.9 34.1 34.8 37.7 33.9 37.4 32.8 36.2 
Total weight ashes, Ib.... 3521 3200 3305 3420 3910 4900 4700 4920 
Refuse and ashes, per cent 12.75 10.86 11.30 10.80 13.76 15.16 17.05 16.18 
ie . 3000 2850 2275 2725 3200 2875 4020 4375 
B.t.u. coal as fired....... 11050 10525 11860 10690 10400 10225 10775 10675 
Totai stack losses, percent 19.9 20.78 18.25 20.56 19.74 19.41 20.97 22.27 
Ashpit loss, per cent.... . 3.46 2.94 27.47 ‘2.73 4.23 3.26 6.3% 6.63 
Total losses, per cent.... 26.06 27.37 24.14 27.26 27.72 27.20 28.04 32.00 
Over-all efficiency. . . . 73.9 72.63 75.86 72.74 72.28 72.8 71.96 68.0 
Flue gas temp., deg. F... 622 616 615 632 590 595 594 617 


CO? maintainedatdamper 13.50 13.34 13.90 13.60 12.84 12.69 12.00 11.42 


Note: Flue-gas temperature recorders were checked for accuracy during test 
Boiler No. 7 in boiler house No. 2 had been on line since May 30 and No. 7 boiler 
in No. 3 boiler room since June 6. During this period boiler house No. 2 carried 
10 per cent heavier load than No. 3 house, as an average on all boilers. Variation 
in B.t.u. value due to foreign matter mixed with original coal during process of 
loading from storage pile, also due to amount of water used in wetting down 
coal just previous to burning 


In MANUFACTURING PLANTS HANDLING Heavy Ma- 
TERIAL by cranes or hoists, the load is usually lifted on a 
chain or wire-rope sling, having an enlarged link or ring 
which is placed over the crane or hoist hook. As this ring 
bears the whole load, it must be of ample strength, and 
because of its large diameter it requires a larger cross- 
section than the rest of the sling. It is customary to make 
such rings of refined bar iron on account of its welding 
properties and because it will bend to a noticeable extent 
before breaking. A type of ring said to be more depend- 
able, as there is no cross-weld, consists of a bundle of 
wires knitted together. Such a ring (patent applied for 
by the Baldwin Locomotive Works) is made by winding 
many turns of wire on a spool to form a blank of proper 
size. The blank is then thoroughly heated and is formed 
between dies under a powerful hammer or press. This 
forming operation causes the wire to fill the voids between 
the turns, and it will not unwind under strain. The orig- 
inal article shows specimens which have been tested to 
destruction.—Baldwin Locomotives, Vol. 6, No. 1. 
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What Do You Know P 


By L. H. Morrison 


The answers are on page 709 


HE head of the great mail order house of Sears, 

Roebuck & Co. has upset tradition by declaring his 
success to be due to luck. However, he might have fur- 
ther declared that opportunity, when knocking at his 
door, always found him in a receptive mood and prepared 
to do the job offered. Are you all dressed up ready to 
trot along when the knock is heard? Do you know 
enough of engineering to handle the job when luck ap- 
pears? Try answering these ten questions as a part of a 
self-examination. 


Ques. 1—What is a herringbone grate and why is it 
so named ? 

Ques. 2—What else besides the uniflow engine did 
Jacob Perkins invent? 


Ques. 3—Was there ever a uniflow built in the United 
States in which steam was taken at the center and ex- 
hausted at the ends? 


Ques. 4—What engine built in this country first used 
poppet valves? 

Ques. 5—At any given instant which is moving the 
faster, in a horizontal direction, the center of the loco- 
motive drive wheel or a point at the top of the wheel 
diametrically opposite the point where the wheel contacts 
with the rail ? 

Ques. 6—What is the advantage in a brick lining for a 
steel stack ? 

Ques. 7—Where is the lime process of boiler feed 
water treatment used? 

Ques. 8—If a steam engine is to be operated with air, 
what alterations, if any, are necessary to be made in the 
cylinder, the air compressor to be the same as the steam 
pressure ? 

Ques. 9—What kind of valves are used on the Putnam 
steam engine? 


Ques. 10—Who was William John MacQ. Rankine? 
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New Types of 
Squirrel Cage 
Motors 


By R. H. Bacon 


Development Engmeer, 
Fairbanks, Morse and Company 


LECTRIC motors have reached a high degree of 

refinement and their general dependability 1s such 

that the average user is likely to overlook the con- 
stant development going on in this equipment. There 
have been many improvements made in electric motors 
during the last few years. These have been concerned 
mainly with the problems of adapting motors for specific 
applications and to reduce the necessity for frequent in- 
spection. 

\lthough the standard open-frame squirrel-cage motor 
meets most of the requirements for ordinary service, it 
has certain disadvantages that become rather serious in 
many applications. It has been found, for instance, that 
a standard open-frame motor operated in places where 
there is considerable dust in the air, will soon have its 
ventilating duets clogged, resulting eventually in over- 
heating unless the motor is frequently cleaned. An even 
more serious condition exists in cases where the air con- 
tains metallic dust, particularly iron, because this dust 
works into the winding and may in time cause a break- 
down of the insulation. 

There has been a demand for an inclosed type of 
motor to meet these particular operating conditions, and 
there have been a number of developments in inclosed 
motors in the attempt to solve this problem. ‘The totally 
inclosed motor has been used in such service, but, as 
such a motor has no means of ventilation, it must be 
made considerably larger than a standard machine of the 
same horsepower output. The result is high first cost 
per horsepower, decreased power factor and poor effi- 
ciency. ‘The sizes in which the totally inclosed motor may 
be built are therefore limited and the cost per horse- 
power is always considerably higher than is that of a 
standard motor. 

Another development in inclosed motors has been the 
use of air piping for conducting clean air to the motor 
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Fig. 1—Section through a self-ventilated totally 
inclosed type motor 


with a fan built into the rotor for providing the neces- 
sary flow of air. The disadvantage of this type of 
motor is due mainly to the necessity for providing the 
air pipes. This not only adds to the expense of the in- 
stallation, but it may be difficult to reach a source of 
clean air within practical distances from the motor and 
may require elaborate systems of air ducts. 

One answer to the inclosed motor problem appears to 
lie in the recent development of inclosed  self-ventilated 
types in which the windings are entirely protected from 
the air currents. There have been several developments 
along this line, one of which is that recent announcement 
by Fairbanks, Morse & Company of a line of. self- 
ventilated inclosed motors which also have an interesting 
air-cleaning feature. The sectional view, Fig. 1, of one 
of these motors clearly shows the construction. 

This motor has a standard stator core and windings 
and a standard rotor mounted in a supporting shell with 
an annular air passage between the outside surface of 
the stator core and the shell. Winding shields are pro- 
vided so that the stator windings are totally inclosed, 
thereby preventing any dirt from gaining access to these 
windings. Cooling air is drawn through an inlet open- 
ing at <1, in the free end of the motor, by means of a 
special type fan F’, which also functions as an air cleaner. 
The clean air is blown across the winding shield at the 
free end of the motor, through the annular air space, 
then across the outer end of the stator core laminations, 
across the winding shield at the pulley end and out 
through openings at 2. The flow of the air through the 
motor is shown by the arrows. 

The fan /’ is of the closed impeller type and is so con- 
structed that the foreign particles are thrown out by 
centrifugal force, between the edge of the outer shroud 
and the supporting frame, at ). A perforated guard is 
placed around this fan cleaner and is carried by the sup- 
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porting frame. The purpose of the guard is to prevent 
accidental contact with the fan, the fan itself being an 
entirely self-contained air cleaner and blower. 

Provision is made for lubricating the ball bearings of 
this motor without removing the guard, fan or bearing 
arms. This is accomplished by the use of a plunger de- 
vice P, located in a grease tube extending through an 
opening in the bearing arm into the bearing housing. 

This type of motor has the advantages of being com- 
pletely self-ventilated and cleans its own cooling air by 
means of a built-in automatic air cleaner ; it is impervious 
to dust and dirt in the air; it is built in the same frame 
diameter as standard motors of corresponding horse- 
power; no air piping is required; it will operate in the 
dustiest locations without requiring blowing out; the fire 
hazard is reduced, as the windings are totally inclosed 
and the air for ventilation does not come in contact with 
them; and it requires no more attention than a standard 
ball-bearing motor. 


Morors roR SEVERE SERVICE 


There are many fields of service such as flour mills, 
sawmills, rock quarries, machine shops, chemical plants, 
cement mills, ice plants and similar service where motors 
must be protected from dust, sawdust, metallic particles 
or corrosive liquids and fumes. The demand for a 
simple inclosed self-ventilated type of motor which will 
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Fig. 2—Complete assembly of totally-inclosed 
self-ventilated motor 


vive this protection has been considerable, and the recent 
developments in motors of this type will solve one of the 
difficult motor-application problems 

The simplicity of the squirrel-cage motor has resulted 
in a widespread adoption of this type of machine in all 
applications where speed variation is not required and 
where alternating current is available. The one main 
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disadvantage of the squirrel-cage motor has been its high 
starting current. In small motors the high starting cur 
rent is not objectionable, for most power companies will 
pernut the installation of motors up to five horsepower 
without requiring the use of some type of starting com 
pensator. With larger motors, however, it is frequently 
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I—Sections through one rotor slot of an improved 
type of double-squirrel-cage motor 


necessary to use some type of starter that will reduce 
the voltage and thus limit the current during the starting 
period. On types of service requiring a high starting 
torque, such as those having considerable inertia or static 
friction, the starting currents are still greater, and if 
starters of the reduced-voltage type are used, the starting 
torque of the motor is considerably reduced. 


DouBLE-SouUTRREL-CAGE WINDING 


In the design of squirrel-cage motors it is possible to 
use high-resistance rotor bars in order to get a high start 
ing torque with low starting current, but such a motor 
has comparatively low efficiency and poor power factor 
at full load and normal speed. If the motor is designed 
with low-resistance bars in the rotor, then the starting 
torque is reduced and the starting current is increased, 
although the motor has better operating characteristics at 
normal loads and speed. 

During the last few years one of the motor develop 
ments has been what is known as the double-squirrel 
cage type. In this motor two sets of bars are placed in 
the rotor, each set being connected with its own end 
rings. ‘The low-resistance bars in this case are placed in 
comparatively deep slots in the rotor and the high 
‘The inner 
low-resistance winding in the rotor core chokes the cur 
rent in this winding at starting and forces it to flow in 
the outer high-resistance winding, thereby producing 
high starting torque with comparatively low starting 
current. After the motor has accelerated and is carry 
ing normal load, the low-resistance winding carries the 
ereater portion of the current. Owing to this winding’s 


resistance bars in comparatively shallow slots. 
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position in the rotor core, the power factor and maximum 
torque are less than with a standard or single-squirrel- 
cage winding. 

The advantages of the double-squirrel-cage motor are 
its ability to be connected directly to the line without 
using a ‘compensator or starter to reduce the starting 
current; it has ample torque to start and accelerate loads 
having considerable inertia or static friction; and it 
simplifies the control of the motor by using an ordinary 
starting switch or by using a magnetic contactor with 
push-button control. 

The principal disadvantages of the double-squirrel- 
cage motor are its low maximum running torque and 
poor running performance as compared with the single- 
squirrel-cage motor. The low maximum output is ob- 
jectionable because momentary overloading together with 
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Fig. 4—Section through a ball bearing applied 
to electric motors 


reduced line voltage may result in the motor’s stopping. 
The running performance is affected principally by re- 
duced power factor and efficiency. The low efficiency 
increases the power cost of operating the motor, and the 
low power factor is objectionable to the power company 
or industrial power plant. 


IMPROVED Type or Moror 


A recent development in a double-squirrel-cage motor 
is that of Fairbanks, Morse & Company in a motor 
called a variable-leakage double-squirrel-cage type. Fig. 
3 shows a section through the rotor slots, which gives 
an idea of the construction. In this motor the current 
in the inner winding at starting is choked by means of 
movable iron rods. These rods are placed in each rotor 
slot between the inner and outer bars. The instant the 
motor is connected to the line, the iron rods are pulled 
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down toward the inner bars, closing the leakage gap in 
the rotor iron, as shown in the figure. This results in 
an almost complete choking of the current in the inner 
low-resistance winding by forming a complete iron cir- 
cuit around each bar of this winding. This choking 
action on the inner winding forces practically all the cur- 
rent to flow in the outer high-resistance winding at start- 
ing, thus producing a high starting torque with a low 
starting current. 

As the rotor accelerates, the iron rods are thrown out 
of the leakage gaps by centrifugal force, to the position 
indicated by the dotted circle in Fig. 3. This removes 
the choking effects from the inner winding when the 
motor is running and results in a better running per- 
formance than with the older style of double-squirrel-cage 
motor. It is also possible to use much higher resistance 
in the outer winding where low starting current is de- 
sired and where the starting torque requirements are 
moderate. 

At starting there is a slight noise due to the rods’ 
changing position, but since this change is practically in- 
stantaneous, the noise is not objectionable. 


ANTI-FRICTION BEARINGS 


Another refinement in the construction of electric 
motors has been in connection with bearings. The use 
of ball and roller bearings has made rapid progress be- 
cause these types of bearing have shown many practical 
advantages as compared with the use of old-type sleeve 
bearings. 

Statistics have shown that more than 40 per cent of 
motor repairs are made necessary by the breakdown of 
windings that have become oil soaked. With the old- 
type sleeve bearings it has been found almost impossible 
to keep the oil from traveling along the shaft and thus 
getting into the winding. 

An important advantage of ball-bearing motors arises 
from the manner in which they are lubricated. Grease is 
used rather than oil. Grease lubrication in combination 
with tightly sealed bearing housings makes the motor 
free from oil leakage, dripping or spattering. Grease 
lubrication likewise prevents oil from spattering outside 
of the motor. Ball-bearing motors are usually provided 
with sufficient grease in the bearing housings to lubricate 
the bearings for a year of ordinary service. 

Ball bearings are not affected by ordinary belt or 
chain tension or gear pressure as contrasted with sleeve 
bearings, which depend for lubrication on a film of oil 
between the shaft and the bearing, which on suddenly 
applied or excessive loads may be broken ‘so that metal 
comes in contact with metal, causing destructive bearing 
wear and frequent replacements. 

There is no appreciable wear on anti-friction bearings, 
and the highest possible mechanical efficiency is ob- 
tained. The possibility of wear from grit or dust is 
eliminated because these hearings permit the use of a 
housing that excludes all foreign material. The absence 
of wear keeps the rotor shaft in alignment, maintains 
the uniformly small air gap necessary for high efficiency 
and prevents the rotor from rubbing against the stator 
and eventually causing a burnout. 
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Static Electricity in Gasoline Line 


3y E. McCormack 
mn INTERESTING and almost tragic case of a 
gasoline supply line interruption was recently 


brought to my attention. The line from a large under- 
ground gasoline tank to a near-by building had been 
interrupted and a possible cause was thought to be elec- 
trolytic action from cables which ran near the line. This 
was considered improbable, however, since the cables 
carried alternating current only. 

Conditions were found to be as shown in the attached 
figure. A cast-iron casing 4 inclosed the lead pipe line 
from the tank-head to the building. This casing was in- 
stalled to protect the pipe from settling of the ground, 
and opened at the ends into the building and the manhole 
above the tank. A lead pipe B formed the air line 
through which pressure was applied to the tank to force 
the gasoline out through the inner delivery pipe C, also of 
lead. This construction was considered as a safety meas- 
ure, since in case of accident the air line would be broken 
before the supply line, thus stopping the gasoline flow. 

During the investigation a section was cut out of the 
iron casing and showed a large hole burned in both the 
outer and inner lead pipes at the splice, although the iron 
had not been damaged. This hole was apparently burned 
from the outside of the supply line and from the inside 
of the iron casing, since the latter was intact. The fact 
that the lead was melted precluded any possibility of 
electrolysis as the cause, and the following theory was 
advanced. The cast-iron pipe, opening into the building, 
had collected a certain amount of gasoline vapor. At 
starting time in the morning when the gasoline was 
turned on, the surge through the supply line caused a 
static charge in the lead pipe and a spark jumped from 


the splice to the iron casting, igniting the vapor. The 
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flame melted the pipes and was then extinguished because 
of lack of sufficient air to maintain combustion. 

Subsequent investigation on the part of the manufac- 
turer of the gasoline system showed that this was a 
highly probable explanation. The remedy suggested was 
the removal of the cast-iron casing from around the 
lead pipe, leaving it in contact with the earth. 
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Keeping Oil Off Motor Windings 
By Guy W. Kay 
ERIOUS damage may be done to motor windings 


due to oil running into the machine when _ being 
drained from the bearings. The amount of oil that gets 
































Modified oil drains shown at A 


to the windings at any one time may be small, but 
eventually the insulation may be badly deteriorated. 

To prevent this trouble, I removed the drain plugs 
from the bottom of the bearings and replaced them with 
a nipple and 45-deg. elbow, as shown at // in the figure. 
If desired, a short piece of pipe may be screwed into the 
lower end of the elbow, in the larger motors. This has 
worked satisfactorily and has prevented oil from working 
from the drain down the bearing bracket into the motor. 





Motor Troubles Reduced to a Minimum 
by Welding Rotor Bars to End Ringy 


HAVE been much interested in the numerous articles 

that have appeared in Power on motor troubles of 
various kinds, and in view of the large number of old- 
style motors that are still in use IT thought some of my 
own experience along that line might be of interest. 

For about 15 years I have had charge of a group of 
25 induction motors ranging in sizes up to 30 hp., and 
for several years our chief trouble was loose rotor bars 
with consequent low speed and_ overheating. We 
cleaned and soldered and tightened the short-circuiting 
rings and rotor bars, but they would not stay put. 

About five years ago I saw an advertisement in Power 
featuring a rotor in which the rings and bars were 
punched in one piece out of a solid copper sheet and 
bent into the rotor lamination slots. I took a hint from 
that advertisement and had the rotor taken out of one 
of our most troublesome motors and had the rings and 
bars oxyacetylene welded into a solid squirrel cage. 
That worked so well that I soon followed with all my 
other offenders, and since that time I have not had a 
single rotor failure. Nothing that we have ever done in 
the line of motor repair has given us so much real satis- 
faction. The bolts and nuts of the rings and bars were 
simply melted into a solid piece. R. MANLy Orr. 

Vancouver, B. C. 
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Why the Wattmeter Reading 
Was Too High 


By E_Mer S. SMAIL 


OME years ago, in connection with a test on a squir- 
WJ rel-cage induction motor, [ had an experience which 
permanently cured me of the habit of taking things for 
granted. The motor was a 220-volt three-phase machine, 
but at the time the work was to be done the only available 
source of power was a belt-driven star-connected 110-volt 
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Connection of motor to the generator 


three-phase generator. Two single-phase transformers 
were available, and these were connected so that the 
low-voltage sides formed a one-to-two step-up auto 
transformer, thus giving the proper service for the mo 
tor, as shown in the figure. lor metering we had one 
voltmeter, an ammeter and a single-phase wattmeter. 

The voltmeter, when connected across the phases 
showed them to be balanced at 220 volts. The ammeter. 
when connected in the motor leads, showed the same 
current in each, indicating a balanced system just as we 
expected, there being no load other than the motor. 

As the generator had its neutral brought out, it was 
decided that the true power could be most easily ob 
tained by connecting the wattmeter’s potential coil from 
the neutral to any one of the motor leads and connecting 
the current coil in series with that same lead. The theory 
was that the potential coil would be subjected to the 
star voltage, the current coil to star current and the true 
power would be three times the wattmeter reading. The 
voltmeter connected across the motor leads read_ star 
volts, the ammeter star current, and the apparent powe1 
in volt amperes would be vol/s 


—=2) 


amperes XK 1.732. 

Soon after the motor was loaded, a preliminary check 
of the meter readings revealed a low efficiency and a 
power factor suspiciously high, which was confirmed by 
additional checks. The true power in watts was not onl 
much higher than the load on the motor led us to expect. 
but came so near the value of the volt-amperes that 
adjustments had to be made to kee» from exceeding it 
and making the power factor over 100 per cent. 

When the voltmeter was connected across the neutral 
and the motor lead in which the wattmeter current coil 
was placed, the reading was 172 volts. A similar voltage 
was obtained from the neutral to the other outside lead, 
but to the middle lead only 63.5 volts showed on the 
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meter. The expected star voltage was 57.7 per cent oi 
220, or 127 volts. Apparently, the neutral was not in 
the correct position, but in view of the fact that it cam« 
out of the generator and was so labeled, we found it 
difficult to doubt it. Meters, transformers, wiring, ete. 
all came in for general condemnation, but to no avail 
until someone thought of the open-delta step-up trans 
former connection, 

The diagram shows that the generator neutral is cor 
rect for the 110-volt system, but is out of place for th 
220-volt circuit, since lead AA’ runs directly from the 
generator to the motor and not through the transformer 
One remedy for the meter difficulty would have been to 
use three single-phase transformers star connected, but 
we obtained another wattmeter and connected the two 
in the usual way to meter three-phase power. 


or SO 
Two-Phase Compensator Used to 
Start Three-Phase Motor 
By M. E. WAGNER 


KCENTLY I had the job of providing a power drive 

on short notice. spare motor was located suitable 
for the load, but no compensator was available. The 
motor was three-phase rated at 25 hp., 440 volts. A 
two-phase compensator of the correct rating was found 
at a second-hand dealer’s, and as this seemed to be most 
readily obtained, it was decided to make use of it. 

he original connections were made as indicated in 
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connected to a twWo- 


phase motor 


connected to a three- 
phase motor 


lig. 1. ‘Lo connect the compensator for three-phase op- 
eration the connections were changed to correspond to 
the diagram, Fig. 2. This compensator has served its 


purpose satisfactorily and has not given any trouble, 
and it saves considerable over the cost of a new one, 
which probably would have had to be obtained from the 
factory. This would have entailed considerable delay 
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Estimating the Most Economical 
Vacuum for Turbines 


By I. V. Roprnson, Mem. A.S.M.E., M.1.M.E., and R. J. Kauca, M.I1.E.E. 


HI method presented for estimating the most eco- 
nomucal vacuum for a steam turbine is based on 
the fact that the minimum cost is represented by 
the point of intersection of the curves representing the 
decreasing rate of cost of steam consumption and the in- 
creasing rate of cost of pumping with increasing vacuum. 

In order to construct the necessary curves, the rates 
of variation of the various items and charges involved 
with the vacuum must first be determined. The charges 
to be considered in raising the vacuum are: 

A. Total cost of condensing plant and auniliaries. 

B. Cost of turbine designed for high vacuum. 

C. Increased running cost due to extra circulating, 
water to be pumped; to the additional air pump. steam 
or power consumption ; and to the extra steam used to 
compensate for the reduced condensate temperature. 

The savings due to an increased vacuum are: 

D. The reduced capital charges consequent’ on the 
reduction in size of boiler, fuel equipment and. piping? 

E. The reduced running charges due 
steam consumption of turbine. 

A typical example will be taken as the baSts for. illus- 
trating the calculations involved. A 15,000-kw. turbine 
has a full-load steam consumption of 10 Ib.:per kw.-hr. 
when the vacuum is 29 in. The temperature of the 
cooling water is 55 deg. F. A range of vacuum from 
28.6 to 29.1 in. will be investigated. The total head 
on the circulating pump is 25 ft. 


to saving in 


A. VARIATION IN CONDENSER Costs 


It has been ascertained that the variation of cost of 
the condensing plant with decreasing temperatures 1s 
inversely proportional to the logarithm of the difference 
d between the vacuum temperature ¢, and the circulating 
water temperature /;, or the cost is 

Pe oo. +8 
log d 
where .4 and / are constants and can be obtained by 
getting two quotations for condensing plants to the same 
specification and for different vacuums. With suitable 
values the rate of variation in dollars per degree /*. is 
as shown in Fig. 1. 


B. VARIATION IN TURBINE Costs 


It may be stated briefly that the extra cost of turbines 
designed for high vacuum varies inversely as the third 
power of the temperature corresponding to the vacuum 
for which the turbine is designed, or 


Al 
P — -. BP 
‘3 
where -! and #/ are constants and can be determined 


*Abstract of article appearing in /2/e. 
of March 24 and 31, 1927 


trical Times (England 
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from two quotations for turbines ta the same specifica- 
tion but for different vacuum. The rate of variation 
of cost P with temperature, can then be calculated and 
a curve plotted. Such a curve, calculated from suitable 
values of 1 and B is also shown in Fig. 1. 

C. Varration 1N PumMpiING Costs 


The actual cost of running the condensing plant pumps 
is the major item which really determines the most eco- 
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nomical vacuum. The most power is taken by the cir- 


culating pump im our present example. 

The total head on the pump has been taken as 25 ft. 
The quantity of cooling water has, for the 29-in. plant, 
been calculated upon a difference, d, of 11 deg. between 
the circulating-water temperature and the 
vacuum temperature. For a higher. vacuum this has 
been increased to 12 deg., and for a lower vacuum it has 
been decreased to 8 degrees. 


discharge 


The quantity of dry air to be extracted has been 
assumed to be constant at 50 Ib. per hour, or 12 cu.ft. 
per min. for all degrees of vacuum. ‘This figure is in 
excess of the quantity which should be present in a plant 
which is maintained in The steam 


good condition. re- 
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juired per hour in a two-stage steam-jet air extractor 
varies from 8 lb. per pound of air for a vacuum of 
28.6 in. to 12.2 lb. per pound for a vacuum of 29.1 in. 
(These values are taken from the authors’ book, “Con- 
densing Plant,” Messrs. I. Pitman & Sons. Page 133. 
Fig. 206.) 

From such foregoing data, the cost of power for vari- 
ous degrees of vacuum can be calculated and a curve 
constructed showing the cost of power as a function of 
the vacuum temperature. 

It is not possible to give a general equation for this 
curve, so that it is necessary to use the trial-and-error 
method of finding an equation for this curve. The dif- 
ferential of the equation represents the rate of increase 
of cost of power consumption as a function of the 
vacuum temperature. From the formula so determined, 
the rate of increase of pumping cost per degree F. for 
100 per cent running hours can be obtained. Thus, in 
our example, for 75 deg. F. vacuum, the rate as calcu- 
lated is $1,960 and varies down to $232 at 90 deg. F. 
At a 50 per cent hour factor the values are one-half those 
at 100 per cent hour factor. 

The capital charges that have to be added to the pump- 
ing costs are independent of the running hours. They 
are determined by adding the turbine and condensing 
plant costs and, where required, the cooling tower rates 
of cost, and deducting the corresponding boiler charges. 
The result is to be multiplied by the percentage rate of 
interest and depreciation and divided by 100. In the 
case of our example, taking the rate of interest at 1245 
per cent, we find that the rate of increase varies from 
$187 at 75 deg. F. to $4.80 at 90 deg. F. If these figures 
are added to the pumping costs, we find the total tcreas- 
ing costs. Thus in our example, we find the total costs, 
for a 100 per cent hour factor, vary from $2,147 at a 
75 deg. F. vacuum to $227 at a 90 deg. vacuum. With 
a 50 per cent hour factor these costs vary from $1,167 
at 75 deg. to $111 at 90 deg. 


D. VARIATION IN Cost oF BorLerR PLANT 


This item should cover the cost of the complete boiler 
equipment including coal and ash handling plant and can 
be taken as proportional to the normal turbine steam 
consumption. Therefore, as the steam consumption varies 
directly with the drop in vacuum temperature, so does 
the boiler plant cost and, in the case of our example, at 
the rate of } per cent per degree. If we take the cost 
at 29 in. vacuum at $365,000, then the rate of variation 
is $1,215 per deg. F. 


E. VARIATION OF STEAM CONSUMPTION 
WITH VACUUM 

Provided we are dealing with units of a size and speed 
and a range of vacuum for which it is practicable to build 
turbines of equal thermodynamic efficiency over the range 
of vacuum under consideration, the cost of steam is 
inversely proportional to the available adiabatic heat 
drop. It is found that, for all practicable steam condi- 
tions, the heat drop is a straight-line function of the 
vacuum temperature, therefore the calculation of the 
rate of variation with vacuum temperature is simple. 

Thus, in our example it has been assumed that the 
total steam per hour at 29.0 in. vacuum is 150,000 Ib. 
and with 28.6 in. the consumption will be increased to 
155,250. This increase of 5,250 Ib. is due to an elevation 
of 10.5 deg. F. of the vacuum temperature and the rate 
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of increase is therefore 500 lb. per deg. F. per hour or 
4 per cent of the consumption at 29 inch. 

The cost of steam delivered to the turbine has bee: 
assumed to be 36c. per 1,000 lb. This figure is intended 
to cover all charges originating in the boiler house, suc! 
as labor, interest and other capital charges, as well as 
fuel. The figure of 500 Ib. per deg. per hour has there 
fore, for a 100 per cent load factor, to be multiplied by 
8,760 hours per annum and by the cost of steam. Thi; 
gives a rate of variation of cost of steam of $1,585 pe: 
degree F. 

A plant running on a 50 per cent load factor may b: 
running at full load for half time or continuously at hali 
load or under conditions between these extremes. Thi 
steam and fuel consumption, and consequently the rat: 
of variation of cost, vary accordingly, being a minimum 
for the former condition. If in the case of our example, 
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Fig. 2—Variation of total costs and degrees of vacuum 
under different load- and hour-factor conditions 


the total hourly steam consumption is (9.2 kw. 
12,000) Ib., then the rate of variation of fuel cost will 
vary at 25 per cent load factor from $398 to $491, and 
from $1,196 to $1,226 at 75 per cent load factor. 

In the case of the pumping costs, assuming that no 
provision is made for adjusting the auxiliaries with the 
load, the variations are solely dependent on the per- 
centage of running hours. 


SUMMARY 


Fig. 2 shows the summarized result of the calculations. 
The steep curves, A-B, etc., represent the increasing 
rates of cost for various hour factors. Horizontal lines 
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represent the rates of saving in fuel costs for different 
load and hour factors. The points of intersection rep- 
resent the most economical vacuum temperatures for the 
respective conditions. 

A-C, ete., approaching the vertical, are 
superimposed and represent average loads derived from 
the varying load factors and hour factors, but have no 
hearing on the problem of determining the most eco- 
nomical vacuum. Conditions of running at 25 per cent 
load factor and 100 per cent hours factor would not arise 
in practice, and in fact the same may be said to apply 
to all conditions represented by the fraction of the dia- 
vram on the right hand side of line 1-D. 

[f we examine the effect of a variation in the allow- 
ance due to capital charge and assume that these rates 
should be twice those assumed, we shall have to plot 
another series of curves 4-B, ete., and it will be found 
that the effect is to raise the temperature of most eco- 
nomical vacuum, by only 1 to 2 deg. F. 

A new series of curves, 4-B, etc., is also needed for a 
variation in pumping conditions, and since the pumping 
charge item is of greater moment, the effect of a \aria 
tion is naturally more marked. 

Variations in the fuel costs affect the curves C-/?, ete 
Since the steam costs and the rates of saving etfected 
and represented by these curves are made up of a number 
of factors of which the cost of fuel represents one item, 
the actual effect of a variation in 
marked as might be assumed. 


The curves 


fuel cost is not so 


—_ 
Cooling Boilers 


Ht* ideal method of cooling boilers of any type, 

especially those with brick settings, is to close all 
openings to the setting and allow the boiler to stand sev 
eral days after drawing the fires without emptying it. By 
thus giving ample time, the cooling is slow and uniform, 
the material contracts uniformly, and the riveted joints 
and tube ends accommodate themselves to the change 
without Unfortunately, industrial conditions 
seldom permit of sufficient time for this ideal way of 
cooling, and so some modification of it must be adopted. 
But it should be remembered that boilers are abused 
when emptied immediately after having fires drawn, es- 
pecially when under steam pressure. The heat of the 
setting is quite likely to burn the boiler, but even if this 
should not occur, the sudden, unequal cooling of different 
parts, and consequent non-uniform contraction, causes a 
decided shock to the structure, particularly the joints and 
tube ends. 

When the fires have been burned out and drawn or 
dumped, all hot ashes should be removed from the grate, 
ashpit and combustion chamber. After removal of the 
fire the steam valve may be closed, and the boiler should 


distress. 


then be blown down several times for the purpose of 
clearing the blowoff passages to avoid difficulty in empty 
ing the boiler by gravity when cold and not under pres 
sure. When the temperature of the boiler and setting 
becomes fairly low, cooling may be sately expedited by 
letting air pass through the gas passages. 

scsjuiiiticcslilae addi 


Tue Curves REPRODUCED IN THE .ABSTRAC 
ity of Up-Feed Steam Heating Risers,” 
Oct. 11 issue, are copyrighted by the American Society 
of Heating and Ventilating [Engineers and can be re 
published only with its permission. 
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Answers to What Do You Know 


The questions are on page 70] 


\ns. 1—A herringbone grate is made up of two hori 
zontal side bars connected by a series of V eross-member 
It is so named by reason of the fact that the series of 
cross-bars resemble the bones of a herring. 

\ns. 2—Perkins invented the method of engravin 
hank notes and the steam-heated bakery oven, as wei 
as a considerable number of other less important piece: 
of machinery. 

\ns. 3—Yes, 


this design. 


the Chuse Engine Co. built several of 
There were two pistons working in a cyl- 
inder having a center partition and steam chest. The 
pistons could be inspected by removing a part of the 
evlinder barrel. 


\ns. 4+—The Sickles steamboat engine, extensively 
used before the Civil War, employed poppet valves. 


Ans. 5—The point of contact is not moving at all at 
any given instant. It may be assumed that this point, 
the center of the wheel and the point on the top of the 
wheel are three points on a lever swinging 
fixed contact point. 


about the 
Obviously the top of the wheel is at 
any given mstant moving faster horizontally than is the 
wheel center. 


\ns. 6—The lining prevents the corrosive gases reach 
ing the steel, where they would dissolve im condensed 
moisture and corrode. 


Ans. 7—It is used when the principal seale-forming 
materials im the water are carbonates of lime and mag 
nesia. 

\ns. 8—Since air has an exponent of 1.4 while steam 
has abeut 1.1, in the formula 


ae I’ )’ 

> i 

ed 
taking /”; as the clearance volume, the volume at the 
beginning of compression, /”2, must be later with air to 
prevent the compression pressure rising too high. Usu- 
ally, the clearance is made greater and the valve is left as 
when steam was used. 


\ns. 9 


Ans. 10—Rankine was professor of civil engineering 
and mechanics at the University of Glasgow. 


Double-beat poppet valves. 


He devel- 
oped the theoretical steam-engine cycle known as_ the 
Rankine cycle. All modern engines are compared with 
this perfect engine. 


ie 


WHen Hanpb-Firing Heating BorLters with bitu 
minous coal, it 1s generally conceded to be poor practice 
to cover the entire surface of the fire with green coal. 
This method is bound to result in dense smoke, a dirty 
boiler and lowered efficiency. An accepted method ts to 
fire fresh fuel on the front of one side of the grate, 
then after it cokes and before coaling again, to push it 
forward or to the other side over the remainder of the 
and then fill the space with fresh coal, 
When firing is done in this manner, a portion of the tire 


YTrate, vaca 
alwavs has burning coal on its surface that will ignite the 
vas distilling from the green fuel, and smoking is to a 
large extent prevented. 
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Alignment Chart for Determining 
Minimum Combustion Air 
and Maximum CO, 


By C. ALBERT KULMANN 


Consulting Engineer, Palo Alto, California 


HE alignment chart for the determination of mini- 

mum combustion air and maximum CQOg is particu- 

larly useful in interpreting reports on boiler tests 
which, ordinarily, do not give any measure of the excess 
air. In addition, it is easy, by means of this chart, to 
compare the actual CO. values with the theoretical maxi- 
mum values for the fuel used, the analysis of the fuel 
being known. 

The chart is based upon an equation for the amount 
of COz in the waste gases when the minimum amount of 
air is supplied and the composition of the fuel is known. 
The equation used for the theoretical amount of air 
necessary 1s the usual one, 

: — O \ . 

Il" = 11.487 C + 34.480 (H — = } +4315, 
in which IT” is the theoretical air supply necessary in Ib., 
( is the carbon content, O is the oxygen content, H/ is 
the hydrogen content, and S is the sulphur content. The 
values of C, O, H and S are expressed as decimal parts. 

The equation derived for the theortical amount of 
CO. is 

CO. = 2.4027 > 
2 iH 
in which COs, is the fraction, by volume, of the COg in 
the dry flue gases, combustion taking place with no 
excess air. 
sefore the chart can be used, the amounts of oxygen 
sulphur and hydrogen and the carbon content of the fuel 
being used must be known. The procedure in using the 
chart is as follows: 

1. Locate the point on Oxygen Content scale (axis 
at extreme left of chart) corresponding to oxygen con- 
tent of fuel. 


2. Locate the point on Sulphur Content scale (axis at 


extreme right of chart) corresponding to sulphur content 
of fuel. 

3. Connect these points.and locate the point where the 
line crosses reference axis No. 1 (second axis from left 
side of chart). 

+. Connect this point on axis No. 1, to point on 
llydrogen Content scale (second axis from right side of 
chart) corresponding to the hdyrogen value of fuel. 
locate the point where the line crosses the reference axis 
No. 2 (third axis from right side of chart). 

5. Connect this point on axis No. 2 with the point on 


*Republication rights reserved by author. 


710 


the Carbon Content scale (third axis from left) corre- 
sponding to the carbon content of the fuel. 

6. The point where this line crosses the scale of Pounds 
of Air per Pound of Fuel (center axis of chart) gives 
the minimum weight of air on scale . (scale on right 
side of axis). 

7. Where this line crosses the scale of COs values 
(inclined axis) gives the maximum percentage of CO, 
for the fuel. 

In order to determine the amount of air for any other 
COz value, it is only necessary to connect the same point 
on the Carbon Content scale with the point corresponding 
to the new COz value and read the weight of air on the 
proper scale (center axis). When the 4 scale on the 
COs axis is used, the 4 scale on the air scale should be 
used, and likewise with the B scales. 

The weight of dry flue gas per pound ot fuel can be 
found by subtracting from the air weight value (deter 
mined by the chart) the oxygen used by the hydrogen 
or 8.008 H, and adding the weights of sulphur and carbon 
per pound. 

The dotted lines on the chart show the steps in deter- 
mining the minimum air and maximum COs, for a coal 
of the following analysis: Oxygen, 17 per cent, or 
0.17; sulphur, 1.1 per cent, or 0.011; hydrogen, 5.5 per 
cent, or 0.055; and carbon content of 67.5 per cent, or 
0.675. The minimum air is 8.94 lb. and the maximum 
COs is 18.1 per cent. 

In using the alignment chart, it is not necessary ac- 
tually to draw a line on the chart between the points 
located on the axis. A straight-edge laid on the chart 
between points will permit the location of the point on 
the third axis. Another desirable plan is the use of a 
silk thread instead of the scale. 


ee 


As APPLIED TO A STEAM ENGINE, the real ratio of ex- 
pansion is the number of times the actual volume of 
steam in the cylinder at the time of cutoff would be ex- 
panded to occupy the volume of piston displacement per 
stroke plus the clearance volume. With 6 per cent clear- 
ance volume and cutoff at 27 per cent of the stroke, the 
volume present at the time of cutoff would be 27 + 6 
= 33 per cent of the volume of piston displacement, and 
as the volume of piston displacement plus clearance 
volume would be 100 + 6 = 106 per cent of piston dis- 
placement, the real ratio of expansion would be 106 + 


go = 3.21. 
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EDITORIALS 


F.R. LOW, Editor 





Emergency Lighting 


Tene in the best lighting distribution system there 
~occasionally occurs a failure that affects a large sec- 
tion of a city or possibly a whole town. Public buildings, 
such as hospitals, theaters and hotels using central sta 
tion service, are thus suddenly left without light, and 
the confusion resulting may well be serious. .\n emer- 
geney lighting system in public buildings that would 
take care of lighting hall lobbies and exits when the 
main service fails, would seem to be necessary to insure 
public safety. 

\ storage battery and charging equipment arranged 
to cut in automatically when the main service fails, is 
one method of providing for such an emergency. This 
type of installation would be uneconomical because of 
its infrequent use. Practically, the protection can be 
secured by installing a generator driven by an internal 
combustion engine. This equipment installed to supply 
regularly all hall, lobby and exit lights, which in many 
cases are used nearly twenty-four hours a day, would 
operate at a high load factor. Because of this fact and 
the high efficiency of the internal-combustion engine this 
equipment should produce electric energy at less cost 
than purchased power, produce a saving sufficient to 
pay for its installation and provide light when the main 
supply fails. 


The Rating of 
Low-Pressure Boilers 


CODE for the rating of low-pressure boilers formu- 
f lated by a committee of the American Society of 
Ileating and Ventilating [Engimeers is offered ino The 
Heating and Ventilating Magazine of August for con 
sideration. 

It proposes that the capacity of a steam heating boiler 
he stated in terms of the amount of steam of at least 
ninety-eight per cent quality that it will generate, with 
the products of combustion leaving at not over seven 
hundred degrees F., with at least twelve per cent COs, 
with anthracite or coke or ten per cent with bituminous 
coal and with not more than one per cent of carbon 
mononide. 

here are many kinds of heating boilers, from those 
made up of cast-iron sections to water tubes of the 
regular power boiler type. The pressures at which they 


are run are generally low and not widely different. 
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The condensate from the heating system is usually re 
turned to the boiler, so that the feed-water temperatures 
are much the same. The performance can, therefore, 
he stated in pounds of steam per hour without that lack 
of definiteness and comparability that obtains with power 
boilers with their widely varying conditions as to feed- 
water temperature and pressure and quality of steam. 

The limits of output will be reached when the boiler 
is driven at such a rate as to invite mechanical or other 
injury, when no further output can be obtained by in- 
creasing the draft and when objectionable priming sets in. 

The committee considers that the first of these would 
he taken care of by the boiler specification and that the 
second would occur only at very high outputs and not 
he found in salable types. It finds then that the inherent 
limit of capacity of a steam boiler is its priming point, 
and this is the reason for the limit of two per cent of 
moisture. 

The feature of the code that has been most criticised 
is the seven hundred degree flue-gas temperature, but it 
should be remembered that this is when the boiler is run 
at its maximum demand, on the coldest day during the 
heating-up period, while the average seasonal demand 
would be only one-third to one-half as great. 

But the reasons for including the restrictions as to 
uptake temperature and flue-gas content are not con- 
vincing. It would appear much simpler to base the 
capacity on the output of steam, just as the capacity of 
a pump is stated in the amount of water it will handle 
per unit of time, and let the matter of efficiency be one 
for the individual contract. A boiler manufacturer or 
dealer could then guarantee to deliver so many pounds 
of steam per hour at such an efficiency, according to 
the fuel, draft and other conditions, and a lesser amount 
at a better efficiency. This would obviate the necessity 
of another code for gas-fired boilers which the coninit- 
tee has in prospect, and its equivalent would apply to 
hot-water heating boilers which this code is not intended 
to cover. 

The committee admits that a method of rating based 
on equal or similar efficiencies at the rated output would 
be ideal in many respects, but the efficiency at the times 
of maximum demand is of secondary importance. 

It would be inadvisable to include efficiency as a term 
ina standard capacity rating. Conditions affecting effi 
cleney are too numerous. But the establishment of the 


practice of stating capacities in guaranteed output, and 
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specifying efficiencies according to circumstances, would 
unify practice, give its legitmate advantage to the boiler 
best adapted to the job and put a curb on the promise 
of impossible performances. 


If boilers sold under such 
a guarantee met the practical demands of the situation 
satisfactorily, acceptance tests would rarely be called for. 
If they were, the code as proposed includes all the neces- 
sary items for its determination except the heat content 
of the fuel, which could be determined by a testing 
laboratory for a small fee. 


_—$—$——__—_ 


Safety First Pays 
a apbulldecnhe ees the extensive experience 
4. 


with handling electrical circuits, serious accidents to 
workers coming in contact with live conductors and parts 
are still all too common occurrences. Most of these acci- 
dents can be prevented if proper precautions are followed. 
Hazardous conditions around electrical equipment occur 
under an almost unlimited number of circumstances. 
However, the experience with electrical apparatus has 
shown how these may be guarded against. Generally, 
where accidents do occur, someone has failed to observe 
some well established safety practice. 
3ecause a piece of equipment has been out of service 
for some time it should not be assumed that an electrical 
potential does not exist on it. A transmission line, in 
proximity to another that is alive, may have a high voltage 
induced in it from the latter. Even when the line is 
to the 
If the line is dead when work 
always the danger of its being 


made alive accidentally or by a potential introduced in it 


isolated, high potentials may exist in it owing 
presence of storm clouds. 


is started on it, there is 


from some source. 

Electrical equipment in power stations has associated 
with it the same hazards as power lines have, only the 
causes may be different. A dangerous shock may be 
received from an electrolytic-type lightning arrester after 
it has been disconnected from the line for hours. A 
piece of equipment may be apparently completely discon- 
nected from all live circuits, but may be alive through 
some instrument transformer or other secondary circuit. 

When tests are made to ascertain if equipment is dead, 
these tests cannot be relied upon absolutely, as the testing 
devices are not infallible. Even if the potential on the 
equipment tested is not high enough to show on the 
testing apparatus, it may be of sufficient value to be 
hazardous to workmen. 


There are a few rules that, if rigidly followed, will 


prevent most accidents on high-voltage equipment. First, 
make sure that the apparatus has been properly cleared 
from the system before beginning to work on it. Then 


test it with an approved testing device, to determine that 
potential does not exist on any part of the equipment. 
After this has been done, the equipment should be effec- 


tively grounded. In this respect the recent report of the 
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Accident Prevention Committee of the National Electric 
Light Association is worthy of careful consideration by 
everyone associated with electrical power apparatus. The 
most important reason for grounding electrical apparatus 
is to protect workmen from injury, but it may also 
prevent serious damage to equipment and serious inter- 


ruption. 
EO —— 


Manufacturers’ Engineering Service 


OME of the large power equipment manufacturers 

abroad are accustomed to taking complete contracts 
for power stations, including all engineering design, 
supervision, construction and the furnishing of equip- 
ment. 

Here such practice is unknown as concerns complete 
installations, although additions or alterations to plants 
the 
However, a pronounced feeling exists in this country 


are sometimes made from manufacturers’ plans. 
against manufacturers performing engineering work that 
falls within the province of the consulting engineer. 
This view finds support from many angles. The consult- 
ing engineer, presumably, has a broad background of 
experience ; he co-ordinates the functions of the various 
pieces of apparatus into the plant as a whole; he bal- 
ances impartially the advantages and disadvantages of 
various types and makes of equipment; and finally, as 
the client’s representative, he sees that the equipment 
meets performance guarantees. 

On the other hand, the progressive manufacturer of 
today finds it necessary to employ a competent engineer- 
ing staff whose experience and co-operation should be 
welcomed by the consulting engineer. These men are in 
a position to know their own products intimately. They 
have seen them operate under various conditions and in 
connection with related apparatus. 

It is important that the equipment be adapted to the 
conditions under which it is to work and to the asso- 
ciated equipment in the plant. For instance, no longer 
can the boiler, the furnace and the stoker be considered 
separately, although made by different manufacturers, 
and the advice of each will be sought and weighed by the 
wise consulting engineer, however broad his experience. 
Unfortunately, there are some of limited experience but 
strong convictions, who spurn such advice. Many misfit 
installations stand as monuments to their convictions, and 
many an excellent piece of plant equipment fails to give 
the service of which it is capable because it never has had 
a fair chance. The reputation of the manufacturer is 
questioned and the owner’s money is ill spent, all for lack 
of a common-sense regard for the specialized experience 
of the manufacturer’s staff. 

Without either usurping the duties of the other, let 
there be closer co-operation between the consulting engi- 
neer and the manufacturers’ engineers to the end that no 
worth-while experience be wasted and better plants result. 


- 
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IDEAS from PRACTICAL MEN 





Readers are urged to use 





this department for the ex- 
change of practical operating information. A minimum 
of five dollars will be paid for contributions accepted 





Roller Bearings Replace Plain 
Thrust Bearings 


\t the Windsor plant of Beech Bottom Power Com 
pany, Power, W. Va., there have been installed anti 
friction hearings on six steam turbine- and two 
motor-driven boiler-feed pumps, on two motor-driven 
condensate booster pumps and on eight motor-driven 
condensate hotwell pumps. The purpose of this change 
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bearings on boiler-feed pumps 


Varme-type and roller-type thrust 


was to reduce the maimtenance cost and tprove reli 
ability of service from the thrust bearings used on this 
equipment, 

The 250-hp. centrifugal boiler-feed pumps operating 
at 2,800 r.p.m., previous to May, 1924, had to be dis 
mantled and repaired at six-month intervals. Up to that 
time the thrust bearings were of the marine type consist 
ing of a steel cone running against babbitt thrust rings, 
lubricated by a splash washer turning with the shaft. 
\ny interruption to the oi! flowing through the orifices 
in the rings resulted in wiping the babbitt from them 
This permitted the shaft to shift. thus destroying the 
pump runners, wearing rings and diaphragms. The 
records show that as high as three thrusts have been 
installed on one pump in one day. 

The operating department suggested roller-type in 
place of marine-type thrusts. Investigation showed that 
without any change in the pump housing an assembled 
limken roller bearing could be used, and the change was 
made on one pump in May, 1924. This installation 
proved so successful that by October of the same year 
all the feed pumps were equipped with this type of 
thrust bearing. The advantages obtained are a 95 per 
cent reduction in maintenance cost, the pumps are now 
overhauled at eighteen-month intervals, and the cost of 
the roller bearing is less than 50 per cent of a marine 
bearing. Only one of the roller bearings has been 
changed, and the others show practically no wear. The 
exception was a broken roller taken from one assembly 
after two vears’ service. Fig. 1 shows a diagram of the 
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marine-type thrust bearing originally used and Fig. 2 the 
roller bearing now in use. 

The 10-hp. volute condensate booster pumps operating 
1.750 r.pan. were designed with thrust collars screwed 
on the pump shaft for adjustment against the split- 
hbabbitted ring-oiled bearings, as in Fig. 3. Water leaked 
along the shaft and flooded the oil from the inboard 
and outboard bearings, causing the babbitt to wear away. 
The shaft shifting in turn destroyed the pump parts. 
()n these units new water-cooled solid bearing brackets 
were cast and machined to receive the assembled roller 
hearings, lubricated with grease, as in Fig. 4. Since 
installing these bearings in March, 1926, the maintenance 
cost on these pumps has been reduced 50 per cent with 
a corresponding reduction in outage hours, both of which 
are Important items. 

On the 100-hp. 1,760-r.p.m. centrifugal condensate 
hotwell pumps, previous to July, 1925, the thrust was 
adjusted in the same manner as on the booster pumps. 
Vhis design of thrust bearing failed because of the pound 
ing it is subjected to as the pump surges with the rise 
and fall of condensate in the hotwell. The shaft, shift 
ing endwise, wore away the pump parts, which became 
unbalanced, setting up vibrations that caused the shafts 


enn 

















Figs. 3 and 4—Plain-type and roller-type thrust 
bearings on condensate pumps 


to break. During the period from July to September. 
1925, these pumps were all equipped with roller bearings 
by redesigning the housing brackets, as in the case of the 
booster pumps. The change has reduced the maintenance 
25 per cent for material alone; the ready-to-serve factor 
has been increased considerably more, as the time to 
remove and install a roller bearing is a matter of an 
hour and the improvement in service hours has been 
equally beneficial. W. L. Cowoprey. 
Power, W. Va. 
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Priming of Boilers Increases the 
Apparent Evaporation 


HE priming of boilers in plants having no imstru- 

ments exists to a greater degree than is generally 
suspected. In co-operation with another engineer | con- 
ducted a boiler test in a textile mill having hand-tired 
return-tubular boilers. After two days’ test the evap- 
oration of 9 Ib. that we obtained was 3 per cent lower 
than the regular monthly average shown by the eng 
neer’s records. As we were there at the request of the 
superintendent, against the engineer’s wishes, we had no 
co-operation from him and he took pains to advertise the 
fact that we could not apparently equal his showing. 

The water meter was correct and the coal was weighed 
correctly, so I discussed the matter with the superin 
tendent, who had all records in his office. A penciled 
item on his desk regarding yards of cloth produced 
weekly showed that he was in the habit of figuring the 
yards of cloth produced per ton of fuel burned, and as 
there were no steam meters available I decided to use 
these figures as a check on the evaporation. At the end 
of the week the superintendent's figures showed a 10 
per cent reduction in coal per 1,000 yards of cloth, but 
the evaporation figured 3 to 4 per cent lower. This 
discrepancy made me suspect that the boilers had for- 
merly primed, giving the engineer a false evaporation 
that was high. This was borne out. to some extent when 
I learned that he had been in the habit of carrying his 
water level at 25 gages, while we were careful not to 
exceed one gage of water. 

There were no facilities for accurate testing, but we 
disconnected the trap on the main steam line at the dis 
charge side to see how much water was being handled. 
Very little condensation appeared although the trap had 
a l-in. inlet. Thinking the trap out of order, we discon- 
nected the union on the inlet side and found the pipe 
to be nearly full of scale, the opening being less than 
{ in. This proved beyond argument that the boilers had 
primed, and the engineer was forced to admit that his 
true evaporation was less than he had expected as the 
null output remained practically constant with 10 per cent 
less fuel burned. \. F. SHEEHAN. 

Springfield, Mass. 

<p 


Prevention of Gas Explosions in 
Waste Heat Boilers 


F YX many vears a steam plant consisting of horizontal 
water-tube boilers utilizing waste heat from open 
hearth furnaces, was troubled by rather violent: explo- 
sions of gas, which occurred in the boiler setting when 
the flame in the furnace was reversed. These explosions 
were quite frequent, often occurring at every reversal, 
and were sufficientlly violent to do serious damage. .\t 
times the doors would be blown completely off and the 
brickwork destroyed. This also endangered men working 
near the boilers. Even when not so violent, the continual 
kicks kept the settings open, allowing the infiltration of 
cold air, which decreased the evaporation and seriously 
impaired the draft on the furnace. 

The open hearth used producer gas as a fuel, and the 
layout of the underground flues is shown in a conven- 


tional manner in Fig. 1. Flame reversal in the furnace 
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was effected by simultaneously closing valves 1 and 3 
and opening vaives 2 and 4, and swinging the butterfly 
valve to its alternative position, as shown by the dotted 
line. During this process there was a short period when 
all the valves were open, allowing green gas to be drawn 
back to the boiler and a draft of cold air to be drawn in 
at the butterfly valve. This gas and air formed a mixture 
at point 72 in the flue, which was chilled below its ignition 
point. The mixture then traveled up the hot flue to the 
boiler. By the time it was reheated, the red-hot soot 
in the boiler would ignite it, causing an explosion. 

The cure was finally etfected by placing a small coke 
oven gas burner in the flue at the point B. The burner 
and its method of installation are shown in Fig. 2. 

With this burner in the flue any gas or air mixture 
was ignited as it formed and burned harmlessly, com 
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leigs. | and 2—clrrangeiment of gas and air duets and 
detail of gas burnes placed in flue 


pletely preventing any explosions im the boiler. The 
burner itself little much flow 
through 60 ft. of 5-in pipe with a differential pressure 
of It obtains its air down the outside 
pipe by the action of the draft in the flue. 

The cost of making and installing the burners and the 
eas consumed are insignificant taking into consideration 
that it kept four men busy most of the time and used 
considerable quantities of material, repairing the walls 
and roofs. ‘These men were released for other work. 

The burners must be inspected regularly, and occa- 


used gas, as as would 


of 6 in water. 


sionally one has to be replaced owing to burning short. 


This simple device solved a vexing problem. 
Bethlehem, Pa. 


Joun A. ‘Taytor. 
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COMMENTS from READERS 





What Makes the Botler Drum? 


N CONNECTION with the letters that have appeared 

recently in Power on why boilers vibrate, I should 
be interested to know if anyone has solved the puzzle 
of why a boiler drums. This phenomenon has been 
known to drive a deaf man out of the boiler room. It 
is accompanied by a vibration that can shake loose bricks 
out of a side wall, crack and loosen arches and break 
windows. 

In a plant with which I am familiar there is a 4,000- 
sq.ft. inelined-tube boiler set 5 ft. 6 in. from the floor 
to the center of the bottom drum. The furnace has had 
several arches and has recently been equipped with one 
of the most advanced type. The boiler is fired by a 
natural-draft traveling grate. 

\When conditions are right and the damper is opened 
a little too much, there is emitted, from no place in par- 
ticular, a muffled groan accompanied by vibration which 
increases both in intensity and severity until it is impos- 
sible to converse in the boiler room. The pitch is deep 
and guttural, resembling the lowest note on a pipe organ 
hut of many times the volume. The vibration is propor- 
tional to the moan or drumming sound. 

The makers of the boiler offer no suggestions. Many 
engineers have seen it, heard it and offered solutions to 
cure the trouble. Most of the engineers have neither 
seen nor heard of such a thing before. But this is not the 
only boiler that drums. I have heard of others. Many 
have offered cures but none are permanent. 

\longside of this boiler is another practically the same. 
It is fired with the same fuel and it never drums, regard- 
less of the rating or draft. This serves to increase the 
mystery. There are no holes in the baffles, the tubes 
are clean, the superheater is not loose and there are no 
holes in the fire. H. M. Toomss. 

Chicago, Tl. 


Why Do the Boilers Shake? 
EEERRING to the query of E. D. Hewlett in the 
July 5 issue, “Why Do Boilers Shake?” this is a 

trouble frequently experienced owing to improper com- 
bustion. It generally occurs when the plant is working 
at full load. 

The following conditions are necessary for good com- 
bustion: (1) A. sufficiency of air; (2) the air to be 
brought in intimate contact with the coal and the gases 
distilled therefrom, and (3) the mixtures of distilled 
gases and air to be maintained at a temperature of in- 
candescence in order that the gases may be burned before 
they become cooled below the temperature of ignition by 
contact with the heating surfaces of the boiler. 

[ would suggest the use of some positive means to 
supply air below the grates such as a portable, electric- 
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or steam-driven blower for experiment, and if proved 
satisfactory, a permanent installation should be made. 
Boston, Mass. EARLE S. Nason, 
Chief Machinist, U. S. Navy. 


HAVE had similar experience with a Garrett boiler 

and engine unit, known as the Locomobile. This 
boiler could be made to vibrate and hum at will on heavy 
load by fixing the draft in a certain position. This was 
more pronounced if the fire contained thin spots. 

My theory of this phenomenon is that when the air 
enters the furnace through thin places in the fire and 
along the furnace walls, vibrations are set up by the 
increased velocity of the air and the rapid combustion of 
the gases which takes place above the fuel bed, miniature 
explosions taking the place of normal combustion. In 
normal operation the great part of the combustion takes 
place in the fuel bed, but in the instances just mentioned 
the majority of it takes place above the fuel bed and in 
the combustion chamber. This trouble can be overcome 
hy avoiding thin spots and holes in the fire. 

Shefford, England. W. E. WARNER. 
R. HEWLETT does not say whether there is a 
receiver ahead of the shotgun feed, and from his 

drawing it would appear there is not. Now, if the steam 
line is well supported and anchored, each time the sawyer 
opens or closes the valve, the pulsation will be carried 
back to the boilers and so cause them to shake. This 
can also be caused from the openings in the strainers 
being too small or partly plugged up. However, it would 
appear that the trouble in Mr. Hewlett’s case lies in not 
having enough receiver capacity. JouHN Best. 

Snoqualmie Falls, Wash. 


* * * * 


How Long Has the Dry-Air 
Pump Been in Use? 


N LOOKING through a notebook of some twenty-five 

years ago, | came across what may prove to be of in- 
terest to Power readers. 

There is a little incident connected with the condenser 
and air pump shown in the illustration. The plant was 
operated 24+ hours a day and sometimes until six o'clock 
Sunday morning. In the good old days shifts were 
twelve hours and whatever extra time one might have to 
work should the other shift be late or not come at all. 

On one occasion the engineer on the morning shift 
dropped the vacuum from 26 down to 14 in. on one of a 
pair of cross-compound Corliss engines, but managed to 
complete his run without the vacuum’s going any lower. 
This was in a rolling mill, and had the stock been hard 
or cold he would have been out of luck. 

It was not unusual to find from four to six valves. 
springs and studs missing from the pump, but a survey 
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of the hotwell usually disclosed the missing parts. 
Imagine the engineer's surprise when he found only four 
valves missing and the vacuum down to 14 inches! When 
he pulled off the head to see if the packing was gone in 
the piston, he found the piston off the rod! 

Whoever heard of a pump maintaining 14 in. of 
vacuum with the piston stopped ? 
illustration explains the mystery. 

The outer piston—that is, the piston under the con- 


The accompanying 


/ 














Cross-section of condenser pump 


denser—was off the rod, but the inner piston was still 
in service. Up to this time we did not know of the 
second piston. It seems possible that the designer of 
this apparatus intended one piston to be used as a wet 
pump and the other as a dry air pump. 

There were two complete units, serving two cross- 
compound engines, and each unit contained 80 valves. 

These pumps were at that time probably 20 years 
or more old, and that was between 25 and 26 years ago, 
so it would appear that 45 years or more ago dry-air 
pumps were thought of in this country. C. W. Prrers. 

New York City. 

* * © 8 
Flow the Boiler Feed by Means of Traps 
Was Made Automatic 

N THE Aug. 23 issue C. W. Stevens describes a 

method of controlling the discharge of a direct-return 
steam trap so as to maintain a steady water line in a 
boiler. It consists of connecting the live steam inlet of 
the trap to the water line of the boiler instead of to 
main steam outlet. This is a simple and practical way 
to obtain such control. The idea, however, is not new. 
It has been used in numerous installations and is in fact 
part of the subject of a patent issued to the writer and 
assigned to the Crane Co. 
subject may not be amiss. 

Mr. Stevens shows a vertical tubular boiler, and he has 
selected the middle try-cock as a point of connection for 
the live steam pipe of the trap, but in the case of boilers 
having their try-cocks on water columns, this would 
violate the Boiler Code. It is better practice to pass 
the pipe through the top of the boiler and carry it down 
to the water line, as 


However, a discussion of the 


shown 1n the ilustration 
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This gives desirable leeway in the height of the water 
carried, for it allows the water line to be raised by cutting 
off the end of the pipe, or lowered by extending it by 
means of a coupling and nipple. When the construction 
of the boiler precludes this method, similar results may 
he obtained by connecting a vertical pipe to the top and 
hottom of the boiler with a tee in the vertical pipe at the 
proper height. The latter plan gives quieter water at the 
inlet to the steam pipe of the trap, for it is not exposed 
to the priming action of the boiler, and this results in a 
somewhat steadier action of the trap. 

Mr. Stevens introduces the makeup water directly into 
the boiler by means of a feed-water regulator, which, of 
course, 1s feasible only when the boiler pressure is lower 
than that of the supply, and even then it is open to the 
usual objections against feeding a boiler with cold water. 
\ better plan is to mount the regulator on the receiver 
which supplies the direct return trap, so feeding the 
makeup water to the boiler along with the hot returns. 
This method also obviates any chance that the trap will 
be delaved in filling owing to lack of water, for the 
receiver will contain an ample supply, in the case of a 
high boiler pressure or a low-pressure water supply. 

The receiver supplying the direct return trap should 
be placed several feet above the return trap, for there is 
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Return trap and receiver with connections arranged for 

hoiler feeding 
nothing but gravity to induce a flow of water from the 
receiver to the trap, so the higher the receiver the quicker 
the trap will fill, and, of course, the quicker the trap fills 
the shorter the time the boiler will be without feed and 
the steadier the boiler water line will be; besides, this 
will increase the feeding capacity of the trap. 

The chief advantage of the direct-return trap over 
other methods of boiler feeding is the saving of heat, but 
Mr. Stevens sacrifices most of this by venting the re- 
ceiver and the trap to atmosphere. 

In a really closed system, having neither receiver nor 
trap vents, this waste 


would be avoided, and hence it 
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should be a rule, in designing any condensation return 
system, that no apparatus may vent except into its own 
supply or to a point of equivalent pressure, though an 
exception might be made when the steam vented can be 
used to profitable advantage. 

This rule may be complied with in the case of a direct 
return trap provided with an overhead receiver, by attach- 
ing a thermostatic air valve to the vent of the receiver. 
This will purge the receiver of air and prevent air bind- 
ing. Then the vent of the trap should be connected to 
the top of the receiver and carried down to the bottom, 
a “silencer” fitting being attached to its end to prevent 
rumbling in the receiver when the trap vents. 

In the illustration it will be noted that a safety valve 
is attached to the receiver, the purpose being to relieve 
automatically any excess pressure that might arise by a 
trap somewhere in the system blowing through. An 
excessive pressure might keep some of the returns or 
the makeup water from entering, but with the safety 
valve the receiver pressure cannot go above a safe point, 
and the system will function in spite of defective traps. 

When the return trap vents, its steam is absorbed by 
the water in the receiver, which absorption equalizes the 
pressures, and the water flows to trap as if both trap 
and receiver were open to atmosphere. This method of 
venting the trap has little or no effect upon the receiver 
pressure. 

There are advantages beyond those already mentioned 
when the feeding is regulated in the manner described. 
Where the steaming rate is fairly even and the boiler is 
not overloaded, the water line in the glass is steady, in- 
dicating a practically even flow of water, but where 
boilers are subjected to varying loads, the rate of feeding 
will change inversely with the steam demand, which has 
a steadying effect upon the boiler pressure. 

From the fact that a small boiler has been under dis- 
cussion, it may appear that this system is adaptable to 
small plants only, but among the many installations with 
which | am familiar are included boilers up to 3,500 
sq.ft. of heating surface, and batteries of as many as six 
boilers. It might be added that on a battery of boilers 
a separate return trap is used for each boiler, but one 
receiver serves all the traps. W. L. Oswacp. 

Caldwell, N. J. 


* ok * * 


The Decrease in Students in Mechanical 
Engineering 

N THE Sept. 20 issue, James McIntosh, in comment- 

ing on the letter from Charles McCabe Smith, takes 
a pretty hard rap at the college man. Having served 
my apprenticeship and worked as a machinist and drafts- 
man before entering college, T have seen both sides of 
the question and feel that both Mr. Smith and Mr. 
MeIntosh have entirely overlooked the benefits derived 
from the diversified education received at college. 

\ controversy regarding the relative merits of the 
college graduate versus a practical engineer will probably 
continue through the vears, and each addition to the 
controversy seems to throw new light on the situation 
and to call more and more to the attention of the practical 
man the points in which the college man seems to have 
the advantage. The fact that hard-headed business men 
are willing to invest in the training of the college man is 
sufficient proof that there is an advantage in an educa- 
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tion, and an analysis of what this education means may 
add still another link to the chain. Education adds to the 
absorbability as well as the adaptability of the mind, and 
it is possible that this fact has as much to do with the 
advancement of the college man as any other. 

Any man receiving an education must first of all learn 
a number of fundamental laws and then, during the rest 
of his education, must learn to apply these laws and to 
unite them into groups to form other laws. The result 
is a development of the ability to recognize and apply 
fundamental principles and to develop from these prin- 
ciples an understanding of advanced work. 

Another point is that the college man must have devel- 
oped the ability to learn his lesson consciously. When 
a certain lesson is assigned, the student must be able to 
study that lesson with the view of satisfying his instruc- 
tor that he is familiar with the subject-matter contained, 
and the student, therefore, is consciously making an 
effort to absorb certain points of the text. Furthermore, 
he knows that he must be able to prove his knowledge. 
This proof may be in the form of a verbal recitation, 
blackboard demonstration or a written exercise, so that 
while studying the text he is constantly thinking of the 
explanation for the facts given in the text or searching 
for an explanation if one is not apparent. 

The breadth of training given an engineering student 
in college also has a bearing on his development, for 
he must attend each class covering three or four different 
subjects which are not closely related. This leads to a 
torm of mental gymnastics tending to develop the 
student’s mind. With a recitation in chemistry followed 
by one in mathematics, which in turn may be followed 
by one in foreign languages, the student must develop the 
ability to put his mind on the subject which is most im- 
portant for the moment and to absorb readily subject- 
matter pertaining to whatever branch of his studies he is 
immediately engaged upon. 

The man who has gone through a four-year period of 
such conscientious mental development is naturally more 
adaptable to new work than one who has confined hith- 
self to routine work throughout a similar period of time 
and has concentrated all his efforts at ore point. A 
practical man has little time for reasoning or investiga- 
tion. His work must be done and done quickly, and all 
too often he relies upon similar experiences of the past 
without giving each particular job the thought and atten- 
tion it deserves. The college man, being unhampered by 
past experiences, is likely to try anything that looks 
reasonable with results that are frequently ridiculous, 
it is true, but which, nevertheless, serve as a basis for 
sound reasoning and serve as a lesson well learned. 

Unfortunately, the college graduate must wear out 
his college clothes and must get over the experimental 
stage before he is really useful, but once having passed 
this stage, he is better adapted to absorb new ideas, to 
understand and follow directions and to associate the 
things he sees with the theory learned than is the man 
who has devoted an equal time to acquiring a practical 
experience without getting in some way a theoretical 
training. If the practical man had the opportunity to 
develop and train his mind along a variety of subjects 
during the period of his practical experience and could 
receive training in the basic principles and fundamentals 
of the work he is doing, he would probably find that he 
was the equal of the man with a college training. 


Scranton, Pa. R. B. Smit. 
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RECENT PUBLICATIONS 





ELEMENTS OF HEAT PowER ENGINEER- 
ING. 3y W. N. Barnard, F. O. 
Ellenwood and C. F. _ Hirshfeld. 
Part I. Thermodynamics and Prime 
Movers, being the third edition of the 
first part of an older book under the 
same title, by Hirshfeld and Barnard. 
New York, John Wiley and Sons, 
Inc., 1926. Cloth; 6 x 9 inches; 493 
pages; with illustrations and charts. 
Price, $4.50. 


HIS volume is completely rewritten 

by Professors Barnard and Ellen- 
wood, with substantially the scope of the 
first part of the original one-volume work, 
but with a new plan and treatment, em- 
hodying a number of novel methods of 
presentation as well as new developments 
worked out by the authors. 

The spirit of the book is perhaps most 
strongly characterized by two com- 
tiendable features: First, theory is 
linked with practice as closely as is con- 
sistent with an intelligent and complete 
treatment, and second, the development 
of theory is everywhere as complete and 
rigorous as is possible in the present 
state of the art, and all material is in- 
cluded in the text where it belongs, 
which is as it should be. The engineer 
desiring to go more intensively into 
some detail than he did in his early 
studies, will find in this book everything 
he may need in its logical position, along 
with the more elementary matters that 
make the book familiar ground. 

The basic ideas of internal energy and 
heat content are introduced in the first 
chapter. This will tend to forestall the 
formation of misconceptions of which 
beginners sometimes find it hard to rid 
themselves. A similar innovation is the 
introduction in an early chapter of the 
general equations for the energy rela- 
tions in cylinder processes and in 
steady flow, presented before the prop- 
erties of any particular substance are 
introduced. This paves the way for the 
rational discussion of many complex 
processes and avoids the necessity for 
duplicating an initial simple description 
by a subsequent thorough analysis. 

It is recognized that actual processes 
are irreversible, and yet that certain 
portions of the systems involved may 
execute processes that are sensibly re- 
versible. This clear statement should 
conduce* to clear thinking with reference 
to what is often a dilemma to the stu- 
dent. He is told that irreversible 
processes are not susceptible of analyti- 
cal treatment, and he observes that all 
real processes, as a whole, are entirely 
irreversible to a pronounced degree. 
and yet he is taught to prepare elaborate 
analyses whose validity rests wholly 
upon a close approach to reversibility 
in the real process. This difficulty is 
cleared away by the authors. 
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Immediately following the discussion 
of gas processes in the abstract, is a 
chapter on compressed air that should 
serve to keep the theory in touch with 
actual practice. The analysis of the 
centrifugal compressor by means of the 
general energy equation of steady flow 
is illuminating. 

In the treatment of internal-com- 
bustion engine cycles the authors in- 
troduce the “cold-air standard,’ the 
“hot-air standard,” and the “real-mixture 
standard” gas cycles as criteria of ideal 
engine performance. Portions of this 
subject are intricate, but the authors have 
succeeded in developing a logical dis- 
cussion that should be readily mastered 
by thoughtful readers. The presentation 
of the closest available approximation to 
the actual facts should prove valuable 
to all engineers, whether they check each 
step in the reasoning or simply accept 
the results as working formulas. 

A contribution that should be ap- 
preciated by engineers is the develop- 
ment of a formula for the efficiency of 
the Diesel cycle that involves only 
quantities that are known, namely, the 
compression ratio, the cutoff ratio, and 
the average value of the ratio y of the 
specific heats. 

The detailed study of the theory of 
internal-combustion engine cycles is 
followed by a discussion of their appli- 
cation to practice in real engines. Clear 
distinction is established between cycle 
plots and indicator diagrams. 

The properties of vapors are presented 
clearly and in general terms, without 
special reference being made to any 
single material, 

For high-pressure steam cycles and 
engines, account is taken of the feed- 
pump work, and it is shown that for 
cases now within the realm of actual 
practice this is not negligible, as it is 
common to suppose. 

The discussion of the cycles of opera- 
tion of vapor prime movers is excep- 
tionally well done. Clear distinction is 
made between the engine cycle and the 
vapor cycle, one indicating what hap- 
pens in a cylinder, the other following 
the working substance around its course 
through the entire plant. This should 
help the reader to avoid many pitfalls 
of obscurity. 

Moreover, the Rankine vapor cycle is 
correctly drawn and described as_ in- 
cluding isentropic compression of the 
condensate to boiler pressure. This has 
often been overlooked. 

Reheating, regenerative and binary 
cycles are the subject of an interesting 
chapter in which the authors present 
their original suggestions for the treat- 
ment of these cycles—a subject that is 
extensively discussed among engineers. 

Immediately following the chapters 
on the vapor cycles are chapters cover- 


ing the reciprocating steam engine and 
the steam turbine. 

The volume is evidently designed for 
use as a textbook in engineering col 
leges, and tor this it seems well adapted 
in both form and substance. The treat 
ment is such that the more complex 
parts may be omitted in short courses 
without breaking the continuity of the 
subject. While no effort seems to have 
been spared to make the work as easy 
as possible for the student to grasp, at 
the same time no subject has been 
slighted because of its difficulty. The 
instructor who can handle the book 
without some strenuous study on his 
own part may compliment himself on 
his mastery of the increasingly techm 
cal field of power generation from ther 
mal sources. To those who want a 
thoroughly good book, this volume is to 
be commended. 


—___>_———_ 


FEDERAL AND STATE LAWS RELATING 
ro WeIGuTs AND MEASURES—Issued by 
the U. S. Department of Commerce, 
Bureau of Standards, comprising 976 
pages, has been revised to present ex- 
isting laws of the states, territories and 
insular possessions and of the federal 
government of the United States. This 
is the only publication in the field and 
includes iederal laws and_ regulations 
relating to fundamental standards. The 
scope of the laws contained in this 
compilation and the wide application 
and interest which weights and meas 
ures have, in general, to the conduct 
of business, make this a valuable refer- 
ence work and guide to a large number 
of different lines of business. Among 
such classes of business that may be 
mentioned especially are manufacturers 
of, dealers in or shippers in interstate 
commerce of measures and of containers 
as well as the commodies considered in 
the laws presented. Copies of this book 
may be obtained on application to the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D.C. 
Price, $2.30. 

spnlecatiiliiacagtininn 

Water Resources Paper No, 52— 
The Dominion Water Power and Ree 
lamation Service of the Departmnet of 
the Interior of Canada has recently 
issued Vol. 52 of the water resources 
papers, which deal with the surface 
water supply of Canada. Paper No. 52 
contains the results of investigations 
made by the Dominion Hydrometric 
Survey during the climatic years from 
Oct. 1, 1924, to Sept. 30, 1926, in the 
provinces of New Brunswick, Nova 
Scotia and Prince Edward Island, com 
prising the Atlantic Drainage in Canada 
south of the St. Lawrence River. The 
report contains a short explanation of 
the purpose and scope of the work and 
76 pages of stream-flow data, with an 
index map showing drainage areas and 
the location of gaging stations. Copies 
may be obtained free of charge by ap 
plication to the Director of the Dominion 
Water Power and Reclamation Service, 
Ottawa, Canada. 
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Tue INDUSTRIAL TRANSITION IN JAPAN. 
By Maurice Holland, Director of En 
gineering Research, National Re 
search Council. Published 1927 by 
the National Research Council, 29 
West 39th St., New York City, and 
Japan Society, 36 West 44th St., New 
York City. Boards; 44 x 6} in.; 50 
pages, with industrial map of Japan 
and decorative sketches. Sent on 
request. 

HIS little book can be read in less 
than an hour. It tells in a most de- 

lightful manner what Mr. Holland 
learned about industrial Japan while at- 
tending the Pan Pacific Science Con 
gress as a representative of the United 
States government and the National 
Research Council and other national or- 
ganizations. That Japan has progressed 
remarkably in industry and science may 
not be news to America, but the facts 
disclosed in this book will undoubtedly 
astound most readers. 


——_>—————- 


NEMA HANDBOOK OF SUPPLY STANDARDS. 
Published by the National Electrical 
Manufacturers Association, 420 Lex- 
ington Ave., New York City, 1927. 
Paper, 9x6 in.; 231 pages. Price 
$3.50. 

HIS is a completely revised edition 

of the Nema handbook, which con- 

tains standards endorsed by 189 manu- 
facturers of the supply division on air 
circuit breakers, attachment plugs, fuses, 
cutout bases, knife and enclosed switches, 
lamp receptacles and sockets, laminated 
phenolic products, metal molding, non- 
metallic flexible conduit, outlet boxes, 
overhead trolley line materials, panel- 
board and distribution boards, signaling 
apparatus, and snap switches, with ap 
proximately 125 illustrations, diagrams 
of designs and methods and numerous 
tables and curves. These standards have 
been approved by the standards com- 
mittee, the official body for the control 
of technical standardization within the 
\ssociation. This handbook represents 
the experience and knowledge of prac- 
tical and technical men, who have tor 
years been most vitally concerned with 
the design, manufacture and installation 
of electrical supply equipment. 


——__>————_. 


Tue Story or Cuemistry. By Floyd 
LL. Darrow. Published by the Bobbs- 
Merrill Co., Indianapolis, — Ind. 
1927. Cloth; 6x9 in.; illustrated. 
Price, $4. 


i phesdies recent years there has 
heen developed what may be called 
a new literature, in which technical 
subjects have been popularized and 
made easy reading, even to the layman. 
This new book comes in such a class 
The statement that “facts may be more 
fascinating than fiction” is borne out 
in this work. Jeginning with the 
alchemist of two centuries ago, a coher- 
ent story is told of the important de- 
velopments that have taken place and 
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that have led to the dominating position 
of chemistry in modern civilization. 

This book is practically free from 
technical terms, and the author has 
made easy reading of what is generally 
considered formidable to the layman. 
The easy and pleasing style should 
make it a joy for even engineers, 
chemists and scientists to read about 
their own accomplishments. In some 
works of this kind the authors have 
taken poetic liberties with the facts, an 
accusation not applicable in this in- 
stance, as the treatment presents a 
wide range of knowledge drawn from 
many authoritative sources. 

On account of the present general 
popular attention being given to the 
structure of the atom, the chapter on 
“Atoms, Electrons and Protons” is one 
of the outstanding parts of the work, 
and the author has succeeded in pre- 
senting the subject in a pleasing man- 
ner. Other chapters among the fourteen 
comprising the book are: Chemistry 
and Power; the Age of Metals; The 
Twilight Realm of Matter; American 
Progress in Chemistry; Research: The 
Key to Future Progress. 

Chemistry has so permeated all 
branches of industry that it would be 
practically impossible to tell the story 
of the former without in a large degree 
relating the development of the latter, 
and in this work it is the double picture 
that is given. 


—_>—_——_— 


OVERHEAD SysteEMS REFERENCE Book 
A complete treatise on overhead trans- 
mission and distribution of electricity. 
Published by National Electric Light 
Association, New York. Size 8x11 
inches; 592 pages; 668 illustrations. 
Price, $7.50; to members of the Asso- 
ciation, $5. 

OMPLETE coverage of a highly 
important phase of the electric light 
and power industry has been achieved by 
the Overhead Systems Committee of the 

Engineering Section of the National 

Electric Light Association with the pub- 
lication of its handbook, the “Overhead 
Systems Reference Book.” 

More than a handbook, this work is 
so comprehensive as to require but 
slightly less than 600 quarto pages. It 
represents the combined effort of hun- 
dreds of engineers connected with elec- 
tric light and power companies in all 
parts of the country. Pooling the re- 
sults of their work on the transportation 
of power, these engineers have cleared 
their information through the Overhead 
Systems Committee, and this compila- 
tion is the result of their efforts. 

Although it is, in a way, a successor 
to the “Handbook on Overhead Line 
Construction,” last printed in 1914 and 
out of print for some vears, the new 
book has been completely rewritten and 
rearranged. The principal subjects, 
aside from tables and general informa- 
tion, are, in order: Wood Poles, Steel 
Poles, Towers and similar. structures, 
Materials, Insulators, Transformers, 


Protective Apparatus, Street Lighting 
Electrical and Mechanical Calculations 
Methods of Construction, Meteorological 
Data, and Suggested Specifications. 

All these subjects are presented in 
such a manner that they are directly 
applicable to modern conditions and they 
have, therefore, a freshness and practi 
cal usefulness that is often lacking when 
old material has been reworked 
Through selection of the most desirable 
methods that are employed in this im- 
portant work in various sections of the 
country, it has been possible to present 
in tangible and readable form the most 
approved and satisfactory methods. Re 
plete with illustrations, drawings and 
information, the work is the last word 
in present-day construction and main- 
tenance. 

Appearing at this time, this textbook 
on overhead power lines assumes an 
added importance in view of the re- 
search work on power transportation 
started by the N.E.L.A. during the last 
year in various universities. Using the 
methods shown in this book as a basis, 
the research engineers are further 
investigating the subject with the view 
of possibly improving on the practices 
that have so tar been selected as the 
best. 

Realizing the hard usage that is the 
lot of all engineering reference books. 
the paper and binding for the “Over- 
head Systems Reference Book” were 
selected with unusual care. The paper 
was made to specification, and the bind- 
ing was chosen for its durability. 


—_—_—>——__ 


Data Book 615, a handbook on belt 
conveyors recently issued by the Link- 
selt Co., Chicago, contains a fund of 
engineering data such as could be 
evolved only out of many years of re- 
search and practical experience in the 
design, construction and operation of 
helt conveyors handling all sorts of 
materials under a variety of operating 
conditions. Typical arrangements of belt 
conveyors and conveyor elements are 
followed by engineering suggestions 
dealing with operating conditions, selec- 
tion of equipment for the service and 
typical problems in belt-conveyor design. 
Of special value to the designer is the 
abundance of data presented in tabular 
form, giving the horsepower required 
for various speeds and capacities, widths 
of belt, lifts and weight of material 
handled. General dimensions of typical 
belt conveyors are tabulated and other 
data giving the physical dimensions ot 
terminal equipment. The new publica- 
tion should be of great practical use to 
users of belt-conveyor equipment. It 
goes hand in hand with the “Typical 
Elevator Book No. 680” and the “Link 
Belt Silent Chain Drive Data Book No. 
125.” In these three publications the 
plan has been to so tabulate and arrange 
the fundamental facts, figures and ex 
amples as to make it easier for the 
potential user of such equipment to 
do his own designing and to make 
selections. 
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NEWS of the FIELD 





New York Refrigerating Men 
Hold Meeting 


The October meeting of the New 
York Section of the American Society 
of Refrigerating Engineers was held 
Oct. 17 ct the Park Central Hotel, New 
York City. Present at this meeting 
were 112 members and guests. 

The guest of honor of the evening 
was W. H. Carrier, president of the 
parent organization of The American 
Society of Kefrigerating Engineers, who 
was introduced by President Bennis of 
the New York Section. 

Mr. Carrier expressed the opinion 
that it was his desire to see the con- 
tinued and steady growth of an ultimate 
organization that would be what he 
would term a thermal engineer, that is, 
the relations between the refrigerating 
engineers and the heating and ventilat- 
ing engineers are becoming so close 
that it is difficult to see where ones work 
starts in and the other leaves off. In 
the future Mr. Carrier believes that this 
association of these two bodies will be- 
come more assimilated. 

THEATER VENTILATION 

Mr. Carrier told of his recent trip 
to Detroit where there was lately in- 
stalled the Detroit section and the en- 
thusiasm shown in the development of 
this new section, Mr. Carrier said, 
should be an incentive for other local 
sections to develop and thus enhance the 
general advantage of the national organ- 
ization. 

L. L. Lewis of the Carrier Engi- 
neering Company, read a paper entitled 
“Recirculation in Theater Cooling.” 
Mr. Lewis augmented his talk with lan- 


tern slides showing in detail the general 
construction of the modern theater and 
the general plan in installing cooling 
systems in theaters and the distinct ad- 
vantage that can be gained by the re- 
circulation of the air. In the direct 
cooling method where air is drawn in 
from the outside and there is no cir- 
culation or return, the tons of refrig- 
erant required are far in excess of that 
required when both circulation and re- 
turn are used. This reason, as pointed 
out by Mr. Lewis, was the large amount 
of heat available from the air extracted 
from the theater and using this energy 
reducing the amount of cooling effort 
that would be needed. 

Following Mr. Lewis’ paper and a 
general discussion, the members ad 
journed to the Roxy Theater where they 
had a first hand opportunity of seeing 
the present Carrier Cooling System. 





Fund Given Purdue for Gas 
Engineering Research 

Purdue University has lately received 
$50,000 from the Indiana Gas Asso- 
ciation for the establishment of a chair 
in gas engineering for a research pro- 
fessor, who will take up studies of in- 
terest to gas engineering in general and 
Indiana in particular. 

The problems to be taken up for spe- 
cial attention are complete gasification 
process, use of Indiara coal in the manu- 
facture of gas, most practical B.t.u. from 
the standpoint of least oil in water gas 
considering plant investment. Provision 
will also be made for one graduate 
course and one undergraduate course in 
gas engineering. 


Rochester Gas & Electric 
Complete New Units 

lwo new projects, a steam heating 
plant on Mount Read Boulevard and a 
new generating unit at the Lower Falls 
of the Genesee River, were put into 
service Oct. 28 by the Rochester Gas & 
Electric Corporation, Rochester, N.Y. 
The two enterprises represent a total 
investment of $1,750,000, according to 
Thomas H. Yawger, superintendent ot 
the electric department. 

The new 25,000-hp. generating sta 
tion, situated near Driving Park Ave- 
nue, was begun early last spring. — Its 
completion has made possible the theo- 
retical ultimate power development of 
the lower falls. With this. station in 
use, the company will be able to realize 
complete use of a three million-dollar 
tunnel, built a few vears ago, and to 
take further advantage of waste waters 
of the Barge canal harbor, conserved by 
building the new dam at Court Street. 

STEAM HEATING PROJECT 

Among the features of construction 
of the new unit was rebuilding of Sta 
tion 5, in which it is located, draining 
of the large tunnel to install the gen- 
erator, and lowering of a 108-ton re- 
volving field into the power room. 

The new Lincoln Park steam plant 
was built principally as a steam-heating 
project, and will furnish heat for the 
General Railway Signal Company’s 


plant and office buildings. It is a replica 
of the company’s plant in Lawn Street. 

The Lincoin Park plant is near the 
New York Central Railroad Company’s 
tracks, making it possible to unload coal 
directly from the cars into the plant. 
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Meeting of the New York Section of the American Society of Refrigerating Engineers, Hotel Park Central, Oct. 17 
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Manning, Maxwell & Moore 
Form Operating Companies 


For the purpose of co-ordinating the 
manufacture and handling of their 
products, Manning, Maxwell & Moore. 
Inc., New York City, recently organized 
two operating companies called re 
spectively the Consolidated-Ashcroft 
Haneock Company and the Shaw 
Crane-Putnam Machine Company, ac- 
cording to announcement Nov. 1. 

The formation of the Shaw Crane 
Putnam Machine Company, Inc., re 
sulted from the combination of the Shaw 
Electric Crane Company, Muskegon, 
Mich., and the Putnam Machine Com- 
pany, Fitchburg, Mass., including both 
works and sales activities. The op- 
erations of the Shaw Crane-Putnam 
Machine Company, Inc., will include 
the engineering development of new 
mechanical machines and devices, as 
well as the manufacture and sale of the 
present line electric traveling cranes, 
heavy machine tools for industrial and 
railroad service and special production 
machinery. 

The Consolidated-Asheroft-Hancock 
Company, Inc., combines the Hancock 
Inspirator Company and the Hayden & 
Derby Manufacturing Company, Boston, 
and the Ashcroft Manufacturing Com 
pany and the Consolidated Safety Valve 
Company, Bridgeport, Conn. The op 
erations of this corporation will em- 
brace the development of new devices for 
power plants, steam locomotives and 
marine service, as well as the manufac- 
ture and sale of the present extensive 
line of steam specialties. 

The two companies will be operated 
under the sole ownership of Manning, 
Maxwell & Moore, Inc., the supplies de 
partment and the Chicago machinery 
branch office being retained. The offi- 
cers of the parent corporation are: C. A. 
Moore, Jr., president: H. D. Carlton, 
FE. M. Moore, F. J. Baumis, J. D. 
Micklis, vice-presidents ; F. W. Knowles, 
comptroller, and F. M. Kreiner, secre- 
tary and treasurer. 





Europe’s Largest Power Plant 
Nearing Completion 


The construction of what will prob- 
ably be the largest hydro-electric station 
in Europe is now nearing completion. 

It is located in Umbria, about 60 miles 
from Rome, and is at present capable 
of producing 400,000 hp., which can be 
increased to 500,000 hp. This station 
is in the vallev of the River Yelino, 
which has been almost completely de- 
flected from its original course and led 
into large underground tunnels as far 
as Papigno. 

The amount of water thus taken and 
placed at the service of the station is 
10 cu.m. per sec., and at favorable sea- 
sons of the vear mav reach 200 cu.m., 
while the fall is 200 cubic meters. 

The whole water supply line is 2,000 
m. long. The first 150 m. takes the 
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form of two parallel pressure tunnels. 
which have a section of 25 sq.m., and 
passing under the Terni-Aquila_ Rail- 
road, converge in the terminal zone in 
a large open canal 1,000 m. long. The 
water of the pressure tunnels passes into 
the canal and is afterward again taken 
to the power station. From the station 
the water is carried into the River Nera. 





EK. H. Lundgren Promoted by 
Combustion Engineering 
Edwin H. Lundgren, who for the last 
four years has been general sales man- 
ager of the Combustion Engineering 
Corporation, has recently been elected 
vice-president and general sales manager. 

















Edwin H. Lundgren 


Mr. Lundgren is well known in the 
power plant field, having been actively 
identified with the stoker business since 
1912. His association with the Combus- 
tion Engineering Corporation began in 
1921, at which time he resigned as vice- 
president and chief engineer of the 
Frederick Engineering Company, Fred- 
erick, Md., to come to New York. 

Mr. Lundgren is a graduate of the 
Swedish Government Technical College 
with a degree of mechanical engineer. 
He is an authority on the design and 
construction of stokers and the author 
of numerous technical articles. 


——_ 


Central Maine Power Starts 
Building of Power Plant 


The Central Maine Power Company 
announced Oct. 28 that work has been 
started on the construction of a power 
house and generating station on the 
Lewiston side of the Androscoggin 
River at Deer Rips, and that the com- 
pany anticipates that the work will be 
completed by June of next year. 

This new generator is expected to util 
ize the water power that is now going 
to waste over the big dam at Deer Rips. 





David Williams, Publisher 
of The Iron Age, Dies 


David Williams, publisher and_ sole 
owner of 7he Jron Age from 1868 to 
1909, died at his home at Rogers Rock, 
Lake George, N. Y., Oct. 29, aged 85 
years. 

He was born in Waterford, Ireland, 
Dec. 23, 1841, and came with his parents 
to the United States in 1850. His 
father, John Williams, received his early 
business training as a hardware sales- 
man; his first engagement in the United 
State was with the saw manufacturing 
firm of Wheeler, Madden & Bakewell, 
Middletown, N. Y. 

David Williams graduated from the 
Middletown Academy in 1857. Two 
years previously his father began the 
publication at Middletown, of a trade 
journal known as the Hardwareman’s 
Newspaper. David Williams, who had 
learned the printers’ trade, had to do 
with the mechanical part of the busi- 
ness. The journal first appeared under 
its present name, The Jron Age, in 
April, 1859. The reasons for the change 
of name were given at length in the 
leading editorial of that issue. 

John Williams was a patriotic Irish- 
man, and one reason for his emigration 
to the United States was that his ac- 
tivities as a nationalist had to some 
extent embarrassed his career. On en 
tering upon his new life in this country, 
he was naturally enthusiastic in the pro 
motion of American industry, believing 
that the American market was destined 
to free itself more and more from de 
pendence upon the manufacturers oi 
Great Britain. 

David Williams was a charter mem- 
ber of the Engineers Club and a member 
of the American Institute of Mining 
Engineers. 





Gulf States Utilities Add 
Unit to Neches Plant 


Extension of the Neches station of 
the Gulf States Utilities Company, 
which is controlled by the Engineers 
Public Service Company, will include 
the installation of a 35,000 kw. turbine- 
generator unit, together with the neces 
sary condensing equipment, according 
to announcement. The new apparatus 
will be built at the South Philadelphia 
Works of the Westinghouse Electric & 
Manufacturing Company and _ installed 
in the extension of the Neches station 
when finished, which is being built by 
Stone & Webster, Inc. at Beaumont, 
Texas. 

The turbine will be of the single 
cylinder type operating at 1,800 r.p.m. 
Steam will be supplied to the throttle at 
350 lb. gage pressure, 700 deg. F. total 
temperature and exhaust at a pressure 
of one and one-half inches of mercury. 

The generator will be rated at 35,000 
kw., 80 per cent power factor producing 
3 phase, 60 cycle current at a potential 
of 13,800 volts. 
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Yorkshire Electric Power Co. 
Opens Big Plant 


The new super-station of the York- 
shire Electric Power Company, Ltd., 
has just been opened at Ferrybridge, 
near Pontrefract, England. 

The section of the station now in 
operation contains two 26,000-hp. tur- 
bine generators, bringing the total gen- 
erating plant installed there and at the 
company’s stations already existing at 
Thornhill, near Dewsbury, and_= at 
Jarugh, near Barnsley, up to 120,000 
hp. The Ferrybridge site includes land 
available for extensions to bring the 
station’s capacity up to at least 250,000 
horsepower. 

The site is directly connected by pri- 
vate siding with the main Sheffield- York 
railroad, and is directly alongside the 
River Aure and the Great North Ar- 
terial Road. The electrically driven 
plant enables coal delivered at the works, 
whether by rail, water or road, to be 
elevated automatically to the boiler- 
house bunkers or placed to reserve. 
Water for the boilers is taken from the 
river by screens and pumps capable of 
delivering 50,000 gal. per minute. 

The turbines running at 3,000 r.p.m., 
are of the tandem reaction type, each 
having three cylinders, from the last of 
which the steam exhausts into twin sur- 
face condensers below the turbine. The 
ilternators are operated at a voltage of 
11,000, and are among the largest in 
the world running at that speed. This 
energy is conducted to outdoor trans- 
formers, and thence, at a pressure of 
33,000 volts, to the main switch-gear, 
which is housed in a separate building. 








Obituary 





J. Jarvis Prerie, for the last two 
years vice-president of the Spray En- 
gineering Company, Boston, Mass., died 
Oct. 20. Mr. Jarvis was associated with 
that company for fourteen years. 


NorMAN SpPFAR LAWRENCE,  vice- 
president and director of sales of the 
Whiting Corporation, Harvey,  IIl., 
died Oct. 26 after a brief attack of 
pneumonia. Mr. Lawrence was born 
May 9, 1882, at Chicago, and was edu- 
cated in the schools of Chicago. He 
graduated from Cornell University in 
the class of 1904 as a mechanical enegi- 
neer, and shortly afterward entered the 
employ of Whiting Corporation as an 
estimator, becoming successively chief 
estimator, assistant sales manager, vice- 
president and director of sales. During 
the past few vears he was also presi- 
dent of the Swenson Evaporator Com- 


pany, a subsidiary of the Whiting 
Corporation. Mr. Lawrence had a 
wide acquaintance in the iron and 
steel manufacturing field and played 


an active part in the various business 
organizations, such as the .\meri- 
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can Foundrymen’s .\ssociation, Foundry 
Equipment Manufacturers’ Association. 
Electric Overhead Crane Institute and 
others. He was a member of the Floss 
moor Country Club, the South Shore 
Country Club, University Club of Chi 


cago, the Theta Delta Chi Fraternity 
and the A.S.M.E. 
Harry L. Brown, secretary of the 


Ohio Brass Company and_ formerly 
editor of the électric Railway Journal, 
died at Toledo, Ohio, Oct. 23. He was 
stricken with appendicitis while return 
ing home to Mansfield after attending 
the Ohio- Michigan football game at Ann 
Arbor and did not recover from the 
shock of. the operation which it was 
deemed necessary to perform at once. 
He served the McGraw-Hill Publishing 
Company, Inc., ten years, starting as an 
editorial apprentice in the capacity of 
assistant editor of Electrical I orld in 
1915. For two years after he was grad 
uated from the University of Michigan 
and betore taking up editorial duties, he 
was engaged in engineering work with 
the Aurora, Elgin & Chicago Railroad 
and the Chicago Telephone Company. 
During the war he was first Heutenant 
and captain in the Signal Corps. 





Personal Mentton 








ProF, CARLOS DE ZAFRA, of New York 
University, will occupy the post of direc 
tor of the Engineering Index Service 
now being inaugurated by the A.S.ALE., 
as reported in Power, Oct. 25. 


W. A. Snoupy, consulting engineer, 
announces the removal of his ofhce from 
i165 Broadway to 50 Church St., New 
York City. 

H. McVay, formerly power engineer 
with the Utica Gas & Electric Company, 
is now superintendent of power for the 
Staten Island Edison Company, Liv- 
ingston, Staten Island, N. Y. 


appointed Pitts- 
of the Erie City 


C. A. REED has been 
burgh district manager 


Iron Works with office at 1230 Park 
Building, Pittsburgh. For the last 


eight years he has been identified with 
the Combustion Engineering Corpora 
tion. 


J. R. Epwarps has been appointed 
manager of sales for the Erie City [ron 
Works, Erie, Pa. Mr. Edwards was 
formerly Western sales manager for the 
Pittsburgh Steel Company. He has been 
associated with the steel industry for the 
past fourteen vears mainly in the sale of 
tubular products. 


J. R. LeVaury, who is special repre 
sentative for the Erie City Tron Works. 
Erie, Pa.. was for two years chief op 
erating engineer at the 
pany, Chicago. In 1917 he became engi 
neer officer, U. S. Navy, in charge of 
engine rooms of U. S. S. “Vermont” and 
later became chief engineer of U. S. S. 
“Huron.” 


\rmour Com 


C. O. Horan, who has become special 
representative for the Erie City [ron 
Works, Erie, Pa., has done independent 
steel mill consulting work and for the 
last seven years has served as erector 
traveling engineer for the Riley Stoker 
Corporation. ‘The last three years he 
has served as district manager of the 
Pittsburgh office. 


Jorn Eckiunp has become a sales en- 
gineer at the Erie City Iron Works, 
Krie, Pa. For three years he held the 
position of engine designer with the 
Allis Chalmers Company at Milwaukee. 
He served twelve vears with the United 
States Gypsum Company, where he held 
positions as designer, chief draftsman, 
chief designing engineer and 


process 
engineer of development. 








Society Affairs 


DrETROV ENGINEERING 
Nov. 16, 478 West Alexandrine Ave., 
Detroit, “Application of Engineering 
Principles to the Purchase of Materials 
and Equipment,” by Professor C.F. 
Hirshteld, research division of the 
Detroit Edison Company. 





SocIEry, 


ENGINEERS’ CLub or Lenicu VALLEY, 
in joint meeting with the ASME. at 
Drown Hall, Lehigh University, Beth 
lehem, Pa., Nov. 8, at 8 o’clock, will hea: 
some new methods in furnace wall con 
struction described by E. G. Bailey, 
president of the Fuller-Lehigh Company. 


A.S.M.E., Ontario, Nov. 16, Brant 
ford, Ont., at 8:00 pam. This will be a 
Joint Meeting with the Grand Valley 
Section of the Association of Profes 
sional Engineers of Ontario. “Contract 
Law” by W. G. Hanna, legal depart 
ment of the Hydro Electric Power Com- 
mission of Ontario. 


A.S.M.E., Merrrorotitan SEcTION, 
Power Division meeting, Nov. 10, at 
8 o’clock in the Brooklyn Edison Com- 
pany auditorium, Pearl and Willoughby 
Sts., Brooklyn, N. YY. J. N. Landis, 
plant equipment engineer of the Brook- 
lvn Edison Company, will speak on 
Engineering analysis and the selection 
of size and type of power plant equip- 
ment. Also, L. V. Bonnett, purchasing 
agent of the Brooklyn Company, will 
speak on competitive purchasing and 
evaluation of proposals for power plant 
equipment. 


AMERICAN REFRACTORIES [INSTITUTE 
will hold meetings at the Hotel Chase, 
St. Louis, Mo., Dec. 6-7. Papers of in- 


terest will include “Dry Grinding of 
Refractories.” by Mr. J. M. Gallaher, 
works manager, Clearfield Machine 


Company. Clearfield, Pa.. and “Burning 
Refractories with Stokers,” by Massil 
lon Refractories Company, Massillon, 
Ohio. Inquiries concerning sessions 
should be directed to the secretary of the 
American Refractories Institute, 2202 
Oliver Building, Pittsburgh. 





A.S.M.E., METROPOLITAN SECTION, 
Aeronautic and Oil and Gas Power divi- 
sion meeting, Nov. 22, at 8 o’clock in 
the Engineering Societies Building, 29 
West 39th St., New York City. “The 
Oil Engine and Aeronautics,” Com- 
mander E. E. Wilson, U. S. N., head of 
engineering section, Bureau of Aero- 
nautics, Navy Department, Washington, 
D. C.; “Heavy Oil Engines for Air- 
craft,” D. R. Pye, deputy director of 
scientific research, British Air Ministrv, 
and “Experiments in Fuel Injection for 
\eronautical Engines,” W. F. Joachim, 
National Advisory Committee for Aero- 
nautics. 








Business Notes 





The James FE. Decan Company, De- 
troit, wholesaler of steamfitting and mill 
supplies, announces that it has become a 
distributor of Walworth valves. The 
complete lines of iron, brass and _ steel 
valves manufactured by Walworth Com 
pany will be carried and are now avail 
able at the Degan Company warehouse, 
622-624 First St., Detroit. The stock 
will include Walworth valves suitable 
for all service requirements on steam, 
water, gas, air or oil lines. 


The WELLMAN-SEAVER-MorGAN Co., 
Cleveland, has announced the incorpora- 
tion of an associated company in Canada 
known as the Canadian Wellman- 
Seaver-Morgan Company, Ltd., with 
head office at 307 Reford Building, 
Poronto, and branch office at 808 Drum- 
mond Building, Montreal. The Canadian 
company will handle the parent com- 
pany’s products, which include coal and 
ore handling machinery, cranes, port 
and terminal equipment, gas producers 
and other specialties. 


Thre HenpricK MANUFACTURING 
Company, Carbondale, Pa., manufac- 
turer of Mitco interlocked steel floor 


grating, Mitco Shur-site stair treads and 
Mitco Armorgrids announces the ap- 
pointment of the following representa- 
tives: J. E. Beattie, Greenville, S. C.: 


Boiler Equipment Service Company, 
Candler Building, Atlanta, Ga.; Latex 
Steel & Machinery Company, San 


Jacinto Life Building, Beaumont, Tex., 
and W. A. Sedwick Company, 401 
Construction Industries Building, Dal- 
las, Tex. 








Trade Catalogs 





EXPANSION JoINTS—Mogul Machine 
Company, Philadelphia, describes Mogul 
double-end-guided expansion joints in 
a well illustrated and arranged catalog 
divided into two sections, the first con 
taining general descriptive matter and 
illustrations, and the second specitica- 
tions and dimensions. These joints are 
made in all standard pipe sizes from 
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3-in. to 72-in. diameters. They are made 
in several types of construction and of 
various metals, all suitable for different 
fluids, pressures and _ temperatures. 





Coming Conventions 


American Boiler Manufacturers As- 
sociation, Winter meeting, Hotel 
Cleveland, Cleveland, Feb. 7; Cc 


Baker, sec., 801 Rockefeller Bldg. 
American Engineering Council, 
annual meeting will be held in 
Washington, D. C., Jan. 9-11; L. 


W. Wallace, executive secretary, 26 
Jackson Place, N. W., Washing- 
ton, BD. C. 

American Institute of Electrical En- 
gineers, Great Lakes District re- 
gional meeting at the Hotel Drake, 
Chicago, Nov. 28-30, Address J. E. 
Kearns, chairman registration 
committee, General Electric Come 
pany, 230 South Clark St., Chicago. 

American Society of Heating & Venti- 
lating Engineers, hold general meet- 
ing in New York City, during 4th 
week in January; A. V. Hutchinson, 
sec., 29 W. 39th St., New York. 


American Society of Refrigerating 
Engineers, annual convention in 
New York, Dec. 5-7; W. H. Ross, 


sec.. 37 W. 39th St., New York City. 

American Water Works Association. 
North Carolina Section, at Dur- 
ham, Nov. 7-9; H. G. Baity, sec., 
Univ. North Carolina, Chapel Hill; 
Section, at Council Bluffs, Annual 
meeting, Hotel Fairmont, San Fran- 
cisco, June 11-16; W. . Niesley, 
170 Broadway, New York City. 

American Society of Mechanical Engi- 
neers, convention during week of 
New York Power Show, New York 
City, Dee. 5-10: Calvin Rice, sec., 
29 West 89th St., New York City. 

Midwest Power Conference and Ex- 
hibition, at Chicago, Feb. 14-17; 
G. E. Pfisterer, sec., 53 West Jack- 
son Blvd., Chicago. 

National Association of Practical Re- 
frigerating Engineers. Eighteenth 
annual convention and educational 
exhibition in Civic Convention Hall 
and headquarters Hotel Whitcomb, 
San Francisco, Calif., Nov. 29 to 
Dec. 2. H. Fox, 5707 W. Lake 
St., Chicago, II. 

National District Heating Association, 
annual meeting in May; D. L 
kill, see. 112 
ville, Ohio. 


. Gas- 


West 4th St., Green- 


New York Power Show (National 
Exposition of Power and Me- 


chanical Engineering) will be held 


at the Grand Central Palace, New 
York City, Dee. 5-10. Address 
inquiries to the International Ex- 


position Co., Grand Central Palace. 

Society of Naval Architects and 
Marine Engineers, Thirty-fifth gen- 
eral meeting will be held in the 
IXngineering Societies Building, 29 
West 39th St.. New York City, 
Nov. 10-11. Papers of interest to 
power engineers will be offered 
Nov. , 

National Engineers’ Beneficial Asso- 
ciation, Fifty-third annual conven- 


tion will be held in Washington, 
Db. C., Feb. 14. Headquarters to be 
announced hereafter; Albert L. 


Jones, secretary 


treasurer, 313 
Machinists’ Bldg., 
m €. 


Washington, 


Power Transmission Association, 
nual meeting, Hotel Commodore, 
New York City, Dec. 7; W.. S. 
Hays, Sec., Drexel Building, Phila- 
delphia. 


An- 











Tursines—The Terry Steam Tur- 
bine Company, Hartford, Conn., has 
issued a new bulletin which describes 
the Terry wheel turbine. The Terry 
wheel is an especially designed power 
producing rotor manufactured from a 
steel forging without inserted buckets. 


The bulletin gives a short history of the 
company, the application of the Terry 
wheel turbine, its advantages, its prin- 
ciple of operation, a detailed description 
of its parts—including the various types 
of governors, a description of the Terry 
vertical turbine, a description of the 
Terry turbine for high steam pressures, 
the general design features of Terry 
turbo-generator units, pump drives, 
blower drives, paper machine drives, pul- 
verizer drives, the Terry gear and the 
Terry shaft coupling. 














Fuel Prices 


COAL 


The following table shows the trend 
of the spot steam market in various 





coals, f.o.b. mines; mine run,/ except 
Pittsburgh gas slack: 
Bituminous Market Net. 26 
(Net Tons) Quoting 1927 
<< 5 New York...... $2.35@$2.75 
Smokeless....... Bostom.....0.. 1.48 
Clearfield........  Boston.... 1.60@ 1.85 
Somerset... ee ae 1.70@ 1.90 
Kanawha...... Columbus...... 1.40@ 1.60 
Hocking Columbus. 1.50@ 1.75 
Pittsburgh Pittsburgh 1.75@ 1.9) 
Pittsburgh gas 

ry See Pittsburgh. 1.10, 1.25 
Franklin, Il Chicago 2.25@ 2.50 
Central, Ill ae Chicago 2 00@ 2.25 
Ind. 4th Vein Chicago 2 25@ 2 50 
West Ky Louisville... . 1.35@ 1.50 
S. BE. Ky Louisville ~ 1.40@ 1.75 
Big Seam Birmingham... 1.65@ 2.00 


Anthracite 
(Gross Tons) 


Buckwheat No. 1. New York aia 2.90@ 3.25 

Buckwheat No. 1. Philadelphia... 3.00@ 3.75 

Birdseye... .. New York 1.60 
FUEL OIL 


New York—Nov. 3, light oil, tank- 
car lots, 26 deg. Baumé, 5c. per gal.; 
28 deg., 54¢c. per gal., f.o.b. Bayonne, 
NN. 


St. Louis—Oct. 20, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., $1.55 per 
bbl.; 26@28 deg., $1.60 per bbl.; 28@30 
deg., $1.65 per bbl.; 30@32 deg., $1.70 
per bbl.; 32@36 deg., gas oil, 4.4c. per 
gal.; 38@40 deg., 54ic. per gal. 


Pittsburgh—Oct. 27, f.o.b. local re- 
finery, 30@40 deg., fuel oil, 4$c. per 
gal. 

Philadelphia—Oct. 27, 26@30 deg., 
$1.60@$1.66 per bbl.; 13@19 deg., $1.56 
@$1.62 per bbl.; 22 plus, $1.79@$1.85 
per bb!.; 27@30, $2.10@$2.16 per bbl. 

Cincinnati — Nov. 1, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
4.9c. per gal.; 26@30 deg., 5.15c. per 
gal.; 30@382 deg., 52c. per gal. 


Chicago—Oct. 29, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. 
per bbl.; 22@26 deg., 874c. per bbl.; 
26@30 deg., 90c. per bbl.; 30@32 deg., 
$1.05 per bbl. 


Boston—Oct. 31, tank-car lots, f.o.b., 
12@14 deg. Baumé, 4c. per gal.; 28@ 
32 deg., 59c. per gal. 

Dallas—Oct. 29, f.o.b. local refinery, 
26@30 deg., $1.45 per bbl. 
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NEW PLANT CONSTRUCTION 





Calift., Glendale — Professional building 
‘o., 1052 West Sixth St., is having pre- 
iminary plans prepared for an \&_ story 
ittice building including steam heating sys- 
em, elevators, etc., at Wilson St. and 
Maryland Ave. Estimated cost $500,000 
\. S. Hebbard, 664 I. W. Hellman Bldg., 
s architect. 

Calif., La Jolla—W. G. Clark, et al., In- 
urance Exchange Bldg., Los Angeles, plans 
the construction of a hotel here. Estimated 
ost $1,000,000. 

Calif., Los Angeles—Chamber of Mines 
& Oil, c/o Walker & Eisen, Western Pacific 
Bidge., Arehts., having preliminary plans 
prepared for the construction of a 15 story 
flice building at 10th and Olive Sts 

Calif., Los Angeles—Foreman & Clark, 
Los Angeles Men’s Clothing Firm, will re- 
eive bids about Nov. 20, for a 13 story of- 
tice building, including steam heating 
vstem, elevators, etc., at 7th and Hill Sts. 
Iistimated cost $800,000. Curlett & Beel- 
ian, 1020 Union Bank Bldg., are architects. 

Calif., Los Angeles—J. N. Riesenberg is 
aving plans prepared for an 8% stor) 
ipartment building including steam heating 
and electric refrigeration systems, etc., at 
“th and Calatina Sts. Estimated cost $550,- 
woo. J. M. Haenke, 1120 Subway Terminal 
bldg., is architect. 

Calif., Pasadena—First Trust & Savings 
Bank and First National Bank, awarded 
contract for a % story bank building at 
Colorado St. and Madison Ave., to J. V. 
McNeil Co., 5860 Avalon Blvd. Estimated 
ost $1,000,000. Steam heating system, 
elevators, ete., will be installed. 

Calif., Riverside—Elwood Lloyd, F. Nan- 
sen & Associates, are having plans pre 
pared for the construction of a hotel in- 
luding steam heating system, etc 
mated cost $1,000,000. J. M. Haenke, 1120) 
Subway Terminal Bldg., Los Angeles, is 
architect. 

Colo., Pueblo—P. H. Philbin, Congress 
St., is having plans prepared for an 8 
story office and stores building including 
steam heating system, boilers, elevators, 
etc. on Main St. Estimated cost $1,000,000, 
i. C. Groves, 1982 Broadway, Denver, is 
architect. 

Conn., Bridgeport — American Hotels 
Corp., 25 West 45th St., New York, N. Y., 
iwarded contract for the construction of a 
i4 story hotel here, to Wark Co., 1600 Wal- 
nut St., Philadelphia. 


Conn., Hartford—Hartford Electric Light 
Co. has been granted permit to construct a 
power plant at South Meadows. Estimated 
cost $200,000. 


Conn., Sterling — U. S. Finishing Co 
iwarded contract for a silk finishing plant 
and pump house unit to Pierce & Gaetz, 42 
Weybosset St., Providence, R. I. Estimated 
cost $100,000. 


Ill., Chicago — Lewis Building Corp. 
awarded contract for a 7 story hotel in 
luding boiler room and heating plant to 


\W. G. MeNulty & Bro., 58 East Washing- 
ton St. Estimated cost $550,000. 


Ill., Chicago - Michigan-Chestnut Bldg., 
Corp., c/o Frankenstein & Co., 110 South 
Dearborn St., is having plans prepared for 
a 6 story office and stores building at 
Michigan Ave. and Chestnut St. Holabird 
& Roche, 104 South Michigan Ave., are 
architects. 

Ill., Chicago—Seventy-Three East Elm 
Building Corp., c/o McNally & Quinn, 14 
South La Salle St., Archts., is having plans 
prepared for a 12 story apartment build- 
ng at 67-75 East Elm St Estimated cost 
S100 000, 

Ill., Chicago — Youngstown Sheet Tubs 
Co., Youngstown, O., awarded contract for 
t coal handling plant, ete., here Koppers 
Co., Pittsburgh, Pa., is engineer. 

Il., East St. Louis — Highland Dairy 
Karms Co., B. F. Tschannen, Seey., 4523 
Chouteau Ave., St. Louis, Mo., will soon 
warded contract for the construction of i 
milk distributing plant including cooler 
building, refrigeration system, ete, at 
Ridge and Wimmer Sts., here. Estimated 
cost $150,000, N. C. Davis, 4908 Delmar 
Bivd., St. Touis. Mo., is architect. 


si 
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ill., Kreeport—Stephenson Hotel Corp., 
743 5ist St., awarded contract for a 7 o1 
S story hotel at Main and Galena Sts., to 
Robert L. Reisinger Co., 466 Oakland Ave., 
Milwaukee Estimated cost $500,000 

Ill., Highland Park City is having 
plans prepared for the construction of a 
filtration plant and pumping © station. 
Pearse, Greeley & Hansen, 6 North Michi- 
gan <Ave., are engineers. 

Ill., Rockford — Syndicate, c/o Hall, 
Lawrence, Rippel & Ratcliffe, 123 West 
Madison St., Chicago, Archts., awarded con- 
tract for an 11 story hotel at State, Fourth 
and Market Sts., here, to Ericcson & Ben- 
son, 123 West Madison Ave., Chicago Iis- 
timated cost $1,000,000. 

La., Lake Charles—Gulf States Utilities 
Ce... ©. Meeks, Supt. of Plants, is hav- 
ing preliminary plans prepared for the con- 
struction of an 80 ton ice plant. Esti 
mated cost including equipment $150,000 
Private plans. 

La., New Orleans—Jung Hotel, Canal St., 
awarded contract for an 18 story hotel to 
O. M. Gwinn, Union Indemnity Bldg. Steam 
heating, refrigeration and ventilation sys- 
tems, boilers, pumps, elevators, ete., will 
be installed. 

La., New Orleans — Louise Realty Co. 
plans the construction of a % story hotel 
at Rampart and St. Louis Sts estimated 
cost $1,000,000. Weiss & Dreyfous, Maison 
Blanche Bldg., are architects 

La., Olla—City, J. Ek. Nugent, Clk.., will 
soon award contract for waterworks im 
provements including well, reservoir, 
pumps, ete. FEF. P. Joseph, Glenmora, — is 
engineer. 

Md., Baltimore — Ciillet tealtv Co... eso 
Wyatt & Nolting, Keyser Blde., Archts., 
is having plans prepared for the construc- 
tion of a 12 story apartment building at 
3908 North Charles St. Estimated cost 
$1,200,000. 

Mass., Arlington (Boston P. O.)—Edi- 
son Electric Hluminating Co., 39 Boylston 
St., Boston, awarded contract for the con 
struction of a sub-station of Mystic St., 
here, to W. H. Bailey Co., 88 Broad St., 
Boston. Estimated cost $40,000, 

Mass., Boston — Commonwealth Ice & 
Cold Storage Co., A. kL. Parker, 220 
Northern Ave., South Boston, awarded con- 
tract for addition to fish handling plant to 
W. T. Reed Co., 210 Devonshire St. 

Mass., Brighton (Boston P. O.)—Chis- 
wick Realty Co., Chiswick Rd. and Com- 


monwealth Ave., will build ai 6~ story 


apartment building Mstimated cost $700, 
ooo. SS. Kk. Moffie, 51 Cornhill, Boston, is 
architect Work will be done by separate 
contracts. 

Mass., Dorchester (Boston P. O.)—Tran- 
sit Dept., Boston, will receive bids for the 
construction of Ashmont sub-station on 
Beale St., here. Estimated cost $50,000. 

Mass., Somerville (Goston P. O.)—City, 
L. M. Conwell, Mayor, is receiving bids for 
addition to high school, including central 
heating plant. Estimated cost $1,250,000. 
i. I. Cooper Corp., 172 Tremont St., Bos- 
ton, is architect. 

Mich., Anchorville—Township of Ira, 
awarded contract for the construction of s 
pump house in connection with new water 
distribution system to R. BE. Townsend, 415 
lirst National Bank, Ann Arbor. Estimated 
cost $23,000 

Mich., Detroit—Union Trust Co., Griswold 
St., awarded contract for superstructure ot 
a 40 story office building to W. Kk. Wood 
Co.,, 1805 kKord Bldg Iistimated cost 
£8,000, 000 Steam heating and ventilation 
systems, boilers, elevators, ete. will be in 
stalled. 


Mich., Mason-—Ingham County, plans the 
construction of a sanitarium including heat 
ing plant. Kidner & Rosenfield, 155 Mast 
f2nd St.. New York, N. Y., are consulting 
architects 


Miss., Howell-—Mississippi State Hospi- 
tal Removal Improvement & Land = Sale 
Comn., R " Brown, Seey., Jackson, 
awarded contract for the construetion ot 
a hospital including power house, ete., to 
1. C. Garber, Medical Bldg. 

Mo., Kansas City W. R. Jewell, 622 
Chambers Bldg., is having plans prepared 
for a 12 story hotel at Linwood and Harri 
son Sts Estimated cost $1,000,000, PLT 
Drotts, Reliance Bldg., is architect. 

Mo., St. Louis—Sisters of Charity of St. 
Vineent De Paul, $225 Montgomery St., is 
having preliminary plans prepared for a 
» story hospital at) Kingshighway and 
Spalding Ave estimated cost $1,000,000, 

Mo., St. Louis Syndicate, ¢/o FE. Wagner, 
IS North Sth St., is having preliminary 
plans prepared for an 8 story apartment 
including steam heating system, ete. at 
Skinker Rd. Estimated cost $500,000. BP. J 
Bradshaw, International Life Bldg., is ar- 
chitect 

N. J., Camden—Terminal Corp., is having 
Plans prepared for the construction of a 
cold) storage Warehouse. estimated cost 








POWER Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be noted free of charge in the 
New Plant Construction section of POWER. 
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$1,500,000 Moores & Dunford Inc., 110 
Kast 42nd St., New York, N. Y., are archi- 
tects and engineers. 

N. J., East Orange — Seven Hundred 
Forty Munn Ave., Inc., W. Lunsky, Pres 
137 Central Ave., awarded contract for a 
10 story apartment building to Corona 
Construction Co., Military Park Bldg. Es- 
timated cost $1,000,000, Steam heating 
system, boilers, elevators, etec., will be in- 
stalled. 

N. J., Montelair—Public Service Produc- 
tion Co., 80 Park PIL, Newark, will build 
an addition to power house at 58 Valles 
Rd. Estimated cost $50,000. Privat« 
plans. 

N. J., Newark 


i Owner, c/o H. F. Clark, 
48 Clinton St i 


having plans prepared 
for a 12 story apartment including steam 
heating system, boilers, elevators, ete., at 


Wequchic Park. Iestimated cost $750,000 
N. J., Newark—Owner, c/o W. E. Leh- 
man, 972 Broad St., plans a 15 story hotel 


and office building including steam heating 
system, etc., at Budge and Broad Sts. Es- 
timated cost $1,500,000 


N. J., Shrewsbury A. KE. Fitkin, Allen- 


hurst, plans the construction of Raleigh 
Fitkin Memorial Hospital at State Highway 
here estimated cost $1,000,000 Archi- 
tect not selecetd 

N. Y., Binghamton Dept. of Mental 
Iivgiene, Capitol, Albany, will receive bids 


about Jan. 1 for the construction of a cold 
storage plant here. 


N. Y., Brooklyn — Brooklyn Syndicate, 
c/o Sloan & Robinson, 420 Lexington Ave., 
New York, Archts., is having plans pre- 


pared for the construction of an = apart- 
ment building, including elevators, etc., at 
WNingshighway and East 27th St. Estimated 
cost $1,000,000 


N. Y., Long Island City — Realty Con- 
struction Co., c/o Shampan & Shampan, 
ISS Montague St... Brooklyn, Archts., will 
build a 12 story office building at 41st Ave 
und Hunter St. Estimated cost $1,000,000 
Work will be done by separate contracts 


N. Y¥., New York—Clemons Realty Co., 


c/o J. H. Knubel, 570 7th Ave., Arecht., is 
having plans prepared for a 25 story loft 
building at 347 7th Ave C. Mayer, 31 


Union Sq., is engineer 


N. ¥., New York—-Dept. of Public Wel- 
fare, Municipal Bldg., will soon award con- 
tract for the construction of a power 
house, ete., for Lincoln Hospital. 


N. Y., New York—tL. I. Brooks, 65 Madi- 
son <Ave., Archt., will receive bids until 
Jan. 30 for a 30 story office and loft build- 
ing at 6th Ave. and 25th to 26th Sts., for 
Evolution Realty Corv., c/o J. A. Fischer, 
690 6th Ave. Estimated cost $6,000,000. 


N. Y¥., New York S. Horowitz, 1800 
Davidson Ave., will build a 6 story apart- 
ment building at Stratford Ave. and East 
172nd St Kestimated cost $500,000 G. 
Miller, 1482 Broadway, is architect. Work 
will be done by separate contracts. 


N. Y., New York—Laneson Realty Corp., 
c/o Bing & Bing, 119 West 40th St., Gen. 
Contr., awarded contract for a 15 story 
upartment building at 153 East 72nd St. 
estimated cost $700,000 


N. ¥., New York Lord & Taylor, 5th 
Ave. and 38th St., is having plans prepared 
for a 10 story warehouse at First Ave. and 
‘Sth St. Estimated cost $1,500,000, Star- 
rett & Van Vleck, 393 7th Ave., are ar- 
chitects. 


N. Y¥., New York—New York Telephone 
Co., 140 West St., plans the construction of 
a 7 story commercial building at 175th St. 
and Grand Concourse. Estimated cost $1, 
HOo,d00 Voorhees, Gmelin & Walker, 101 
Park Ave., are architects 


N. Y¥.. New York—One Hundred Twelve 
East S3rd St. Corp., c/o Black & Hesse, 18 
Kast 4ist St., Archts., awarded contract 
for a 9% story oftice building at S3rd St. 
between Park and Lexington Aves., to G 
Richard Davis, 10 East 41st St. MKstimated 
cost $500,000, 


N. Y., New York—J. D. Rockefeller, Jr., 
awarded contract for the construction of 
an otfice building at 5th Ave. and 54th St. 
to Mare Eidlitz & Sons, 41 East 42nd St. 
estimated cost $500,000, 


N. ¥.. New York Tonlex Realty Co., 


Inc., 848 Lexington Ave., is having plans 
prepared for an 11 story apartment build- 
ing, including elevators, ete., at 3rd St 
and Lexington Ay Estimated cost $500, 
ooo G tagge & Sons, 157 East 44th 
St., are architects. 
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N. ¥., New York—Western Union Tele- 
graph Co., 195 Broadway, awarded con- 
tract for a 15 story office building at West 
Broadway, Thomas Worth and Hudson 
Sts. Estimated cost $6,500,000. Voorhees, 
Gmelin & Walker, 101 Park Ave., are 
architects. 





N. Y.. Syracuse—Syndicate, c/o Shreve 
& Lamb, 11 East 44th St., Archts., awarded 
contract for a 12 story office building at 
South Salina and West Onondaga Sts., to 
G. Richard Davis, 10 East 40th St. Esti- 
mated cost $1,500,000 and $2,500,000. 

N. Y., Yonkers—A. A. Carr, 1 Bright 
Pl., will receive bids about Dec. 20, for the 
construction of an apartment building. Es- 
timated cost $800,000. W. Haugaard, 185 
Madison Ave., New York, is architect. 

N. C., Charlotte—W. T. Heath, 11 East 
Third St., is having plans prepared for an 
8 or 10 stcry apartment building. Esti- 
mated cost $500,000. M. R. Marsh, Latta 
Arcade, is architect. 

N. C., Greenville East Carolina 
Teachers’ College awarded contract for 
the construction of a new power and heat- 
ing plant to Poe Piping & Heating Co. 
$63,149. 

0., Akron—Trustees City Hospital will 
soon award contract for an 8 story addition 
to hospital on East Market St. Estimated 
cost $800,000. Good & Wagner, Mohawk 
bldg., are architects and engineers. 


0., Cineinnatim—American Druggists Fire 
Insurance Co., 1212 Mercantile Library 
Bldg., will soon award contract for a 15 
story office building. Estimated cost $600,- 
O00. J. G. Steinkamp & Bro. 1212 
Mercantile Library Bldg., are architects. 


O., Cleveland tainbow Hospital, M. B. 
Wilson, Supt., 2233 East 55th St., awarded 
contract for the construction of a hospital 
on Green Rd., to Craig-Curtiss Co., 4614 
Prospect Ave. Estimated cost $600,000. 
Steam heating and_ ventilation systems, 
boilers, ete., will be installed. 


0., Willard — Railway Ice Co. awarded 
contract for the construction of an_ ice 
manufacturing plant to Blaw-Knox Co., 
Blaw-Knox Bldg., Pittsburgh, Pa. Esti- 
mated cost $40,000. 


Okla., Tulsa—A. EE, Aaronson, Court 
Arcade Bldg., is having plans prepared for 
a 10 story apartment building at 9th and 


Boulder Sts. Estimated cost $500,000. 
Architect not announced. 
Okla., Tulsa A. J. Manuel, 204 West 


Fourth St., is having plans prepared for 
an & story hotel including steam heating 
and mechanical refrigeration systems, etc. 
Estimated cost $750,000. Cross & Duggan, 
24 Nebraska Bldg., are architects. 


Okla., Tulsa—-R. R. Park Realty Co., Mid- 
Continent Bldg., is having plans prepared 
for a 9 story apartment building including 
steam heating system, etc. Estimated cost 
$500,000. N. E. Peters, Orear-Leslie Bldg., 
Kansas City, Mo., is architect. 


Okla., Wewoka—Shawnee Ice Co., E. W. 
Hill, Pres., plans extensions and improve- 
ments to ice plant. Estimated cost includ- 
ing equipment $80,000 Private plans. 


R. I., Bristol — Narragansett Electric 
Lighting Co., W. C. Bell, Mgr., Turks Head 
oldg., Providence, plans the construction 
of power plant at Main Rd. and Gooding 
Ave., here 


Tenn., Cookville — City is having plans 
prepared for a 1,000 hp. addition to hydro- 
electric plant, including dam, impounding 
reservoir, ete. Estimated cost $200,000. 
J. A. Switzer, Knoxville, is engineer, 


Tenn., Knoxville—Graven & Mayger, 180 
North Michigan Ave., Chicago, Ill., Archts., 
will receive bids until Nov. 15, for the con- 
struction of a theatre for Tennessee Enter- 
prises, Ine., Knoxville, Tenn. Estimated 
cost $600,000. 


Tex., Galveston—R. L. White, c/o Uni- 
versity of Texas, Austin, Archt., will soon 
receive bids for an addition to hospital in- 
cluding power plant, etc., for J. Sealy Hos- 
pital. Estimated cost $500,000. 


Tex., Nocona—Texas-Louisiana Power 
Co. is having preliminary plans prepared 
for a 150 x 250 ft. power plant, 3,600 hp. 
capacity. Estimated cost $325,000. 


Tex., San Antonio—A Urrutia, et al, 205 
North Laredo St., plans the construction 
of a hotel at Broadway Ave Estimated 
cost $1,500,000, 


Tex., Texas City City is having pre- 
liminary plans prepared for the construc- 


tion of a power plant. Estimated cost 
$950,000. 

Va., New Market — Shenandoah Valley 
Estates Co., plans the construction of 
hotel, club house, etc. Estimated cost $1.- 
000,000. American Industrial Engineering 
Co., 90 West St., New York, N. Y., is en 
gineer. 

Wash., Bellingham—Bellingham Develop- 
ment Co. plans the construction of an 11 
story hotel. Estimated cost $500,000. R 
C. Reamer, Seattle, is architect. 


Wash., Seattle—The Bon Marche, F. M¢ 
Dermott, Pres., will receive bids about 
Jan. 1, for the construction of a 5 stor 
stores building at Third and Pine Sts 
Estimated cost $5,000,000. J. Grahan 
Dexter Horton Bldg., is architect. 


W. Va., Charleston—Capitol Hotel Sit 
Co. awarded contract for a 12 story hots 
at Lee and Dickinson Sts., to William H 
Smith Co., 110 North 7th St., St. Louis, M« 
Estimated cost $750,000. Steam heating 
System, etc., will be installed. 


W. Va., Charleston — Stock Co., A. §S 
Thomas, Pres., plans the construction of 
10 or 12 story hotel at Washington and 
Capitol Sts. Estimated cost $750,000. <Ar- 
chitect not selected. 


Wis., Wauwatosa—Bd. of Trustees, Mil- 
Waukee County Institutions, W. I. Cof 
fey, Mer., will receive bids until Nov. 17 
for an 8 story hospital, including steam 
heating and ventilation systems, boilers, 
pumps, elevators, etc. Estimated cost $1, 
500,000, Van Ryn, Gelike & Armstrong, 
114 Wisconsin Ave., Milwaukee, are archi- 
tects. 


Mexico, Reynosa, Tamaulipas—P. Clark, 
McAllen, Tex., is having preliminary plans 
prepared for the construction of a power 











plant. Estimated cost $40,000. Private 

plans. 

: Equipment Wanted : 
Air Compressor and Motor — City of 

Grandfield, Okla., plans to purchase an §& 


Power Plant Equipment—Lille Mill Co., 
Franklin, Tenn., plans to purchase equip- 
ment for 300 hp. power plant in connec- 
tion with flour meal and feed mill. 


Pump — City of Bolivar, Mo., plans to 
purchase a deep well pump for proposed ex- 
tensions and improvements to waterworks. 
Estimated cost $35,000. 


x 10 in. air compressor with 25 hp. motor. 





Pump, ete.—W. C. Gillette, Water Supt., 
Fullerton, Calif., is receiving bids for a 
new booster pump, automatic starters, etc., 
for city wells. 


Pumping Equipment, Air Compressor, 
ete—R. A. Parrott, Clk., Tipton, Okla., 
will receive bids until Nov. 11 for air lift 
pumping equipment, air compressor, etc., 
for proposed waterworks improvements. 


Pumping Unit — City of Jasper, Tex., 
plans to purchase a pumping unit for pro- 
posed waterworks improvements. Estimated 
cost $110,000. 


Pumps—S. H. Kent, Clk., Hamilton, Ont., 
will receive bids until Dec. 7, for one 
steam turbine driven and one Diesel en- 
gine driven centrifugal pumps for proposed 
waterworks improvements. 





Pumps, ete.—Sewage Comn., Milwaukee, 
Wis., will soon receive bids for pumps, etc., 
for proposed improvements to sewage 
treatment plant. Estimated cost $25,000. 

Pumps, Motors, Air Compressor, Switch- 
board, ete.—W. B. Guitteau, Dir. of Pub- 
lic Service, Toledo, O., will receive bids 
until Nov. 22 for four centrifugal pumps 
with 200 hp. motors, air compressor, 
switchboard, ete. for proposed sewage 
pumping station. 


Stokers—J. Todd, Supt. Water & Light 
Dept., Princeton, Ill, plans to purchase 
four stokers, hand or automatic for 150 
hp. boilers. 


Turbine, ete.—City of Yakima, Wash., 
will receive bids until Nov. 14 for a 700 
hp. turbine and other machinery for pro- 
posed pumping plant. Estimated cost 


$333,000. 
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Electrical prices on following page are to the power pla 
Mississippi. Elsewhere the prices will be modified by 
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nt by jobbers in the larger buying centers east of the 


increased freight charges and by local conditions, 











SINCE LAST MONTH | 
TEADINESS characterizes the | 
plant and electrical supplies. 

during the four weeks, in the materials listed here. Linseed 

oil is 9c. Ib. gal. below the Oct. 11 level at New York. A | 
decline of 10c. per standard package is reported in mica-cap fuse | 
plugs. Structural steel shapes and Pittsburgh, 


are 
now $1.75 per 100 Ib.; the price at this time last year was $2 per 
100 Ib., 


present market in 


No advances occurred 


power- 
price 
last 


per 73- 


plates, base, 


f.o.b. mill. 





POWER-PLANT SUPPLIES 





MWOSE—Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 






































Underwriters’ 2}-in., coupled, single jacket... ..... (net) 68e. per ft. 
Common, 2}-in., cotton-rubber lined.. . 80c. per ft. list, less 50% | 
Air—PBest gerade | 
j-in., per ft. ‘ 3-ply $0.34 4 ply $0.42 
Steam —Discounts from List } 
First grade . 40% Second grade -40-5% Third grade..... 50°% | 
RUBBER BELTING—List price 6-in., 6 nly, $1 83 per lin.ft. The following 
discounts from list apply to rubber transmission belting 
Best grade..... 50% Second grade..,. 50-10% 
LEATHER BELTING—List price, 24c., per lin.ft. per inch of width, for single 
ply, at New York warehouses: ° 
Grade Discount from list 
Medium. 35% 
ee. See _ parennG 30% 
(For cut, best grade, 50%; 2nd grade, 60% 
RAWHIDE LACING lor laces in sides, best, 41e. per sq.ft.; 2nd, 37e. 
' Semi-tanned cut, 50%; sides, 4lc. ser eats. j 
PACKING—Prices per pound at New York warehouses 
Rubber and duck for low-pressure stearn, 4 in $0.95 
Asbestos for high-pressure steam. } im... . 0... eee cee eee cece ees eb 
Duck and rubber for piston packing. ............00e cece eee eens 95 
Flax, regular. SRP ete OY eh TE SARA See NE t. a3 
RP ORI 5 Ma Aa Sie cbs waite lee.” iguaseann ete aie tacerat erwin eds even 1.70 
Compressed asbestos sheet Pp ratewrakietes sale sianoreienaya Sea aa SReS 85 
WW INSSTtION: ASLOSIOS SENOS. .........0c co cvescceccceescs - cians 1.30 
Rubber om Siang Suess 50 
Rul ber sheet, wire insertion........ ...--. 80 
Rubber sheet, duck insertion - 60 
Asbestos packing, twisted or braided anc d gr aphited, for valve stems and 
stufling boxes. ?- ; ; “es : 1.40 
Asbestos wick, }- and |- ‘lb. WR oo aa leaniieet .50 
PIPE AND BOILER COVERING—Discounts, New York warehouses, are as 
follows: 
85° magnesia high pressure............. 50% 
Asbestos, air cell, for low-pressure heating (FP , one 
and return lines ak 740; 
PORTLAND CEMENT—New York, $2.35 per bbl. without bags, in eurload 
lots, aelivered by truck to site of job. Bag cnarge, 40c, per bb] 
STRUCTURAL STEFL—New York delivered price, beams and cho nnels, 3 to 
15-in.; angles, 3 ‘to 6-in . }-in. thick; tees, 3-in id larger; and plates, }-in 
thick and heavier; all $3. 34° per 100 lb. 
CYTTON WASTE—The following prices are in cents ner pound: 
New York Cleveland Chicago 
White 10.00@ 13.50 16.09 15 997 20.00 
2, ene 9 00 13.00 12.00 12.00@ 17.00 
W/IPING CLOTHS—Prices per pound in lots of about 600 Ib., for washed, 
white wipers, as follows: | 
Chicago 015 
hd eee aera Bet 


Seveland (per thousand 














LINSEED OIL—These prices are per 7}-lb. gallor 
NewYork Cleveland Chiearo 
Raw in barrels (5 bbl. lots) $0.77} $0.94 $0.77 
WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b. New York: 
Dry - In Oil —-~ 
Cc urrent 1¥r. Age Current Yr. Age 
Red... $13.75 $15.25 $15 25 $16.75 
White..... 3..75 15.25 13.75 15.25 
RIVETS—The following quotations are allowed for fair-sized orders from 
warehouse 
Tank rivets, small, including yg-in. dia., list (Apr. 1, 1927) \ess 50-16°) in full 
keg lots, for immdeiate delivery from warehouse stocks in Naw York and 
vie nity 
Structural rivets, per 100 Ib 
New York $5 00* Chicago $3.60 Pittsburgh mill $2.75@$3.06 
Cone-head boiler rivets, per 100 Ib 
New York....... $5 00% Chicago $3.60 Pittsburch mill $3.08 
*Full keg lots; broken keg lots, $6.50 net i 
REFRACTORIES—Prices in car-load lots, f.o.b. plant 
Chrome brick, eastern shipping points per net ton $45.00 
Chrome cement, 40@50°% Crea, in bulk. per net ton 22@25 
Chrome cement, 40@50°% CreQOs3, in sacks. per net ton 26@ 29 
Magnesite brick, 9-in. straights.. per net ton 65.00 
Magnesite brick, 9-in. arches, wedges and keys..... per net ton 71.50 
Magnesite brick, Soaps and splits per net ton 91.00 
Silica brick, Mt. Union, Pa an per M 43.00 
Clay brick, Ist quality, 9 in. shapes, Pennsylvania per M 43) 46 
Clay brick, Ist quality, 9 in. shapes, Ohio per M 43) 46 
Clay brick, !st quality, 9 in. shapes, Nentucky per M 430,46 
Clay brick, Ist quality, 9 in. shapes, Maryland per M 43(0, 46 
Clay brick, 2nd quality, 9 1n. shapes, Pennsylvania... per M 35() 38 
Clay brick, 2nd quality, 9 in. shapes, Ohio per M 3538 
Clay brick, 2nd quality, 9 in. shapes. Kentucky per M 35() 38 
Clay brick, 2nd quality, 9 in. shapes, Maryland per M 35 38 
Chrome ore crude, 40@ 50°, per net toy 18.00@ 22.50 





BABBITT METAL—Delivered, New York, cents per lb.: 
NS SE ee en Oe, PREIS PE Rinne oa ae I eee 78.00 
Commercial genuine, intermediate grade...............ccccccccecces 61.00 
Anti-friction metal, general service 31.50 
No MRT, cox ree oe aes aceig ms ede aa ae ere 12.50 
COLD DRAWN STEEL—Warchouse prices per 190 Ib., base, are as follows 
New York Cleveland Chicago 
Shafting and serew stock, round and hexagon $4 00 $3.65 $3.60 
Flats and squares + 50 4.15 4.10 
BOILER FITTINGS—FP. o. b. New York or Jersey City, discounts from list* 
Current 
Conner Ferries. ..... 5. 6<ccscenesen 70% 
Boiler flanges 65-9°% 
PR UAT WIN ois. circ ce ncecn co wrewm eateries 60% 
NEIE RNID 6 ra a 4 aN beg iy are aivslel miele s-Mera hei ate ere Raraote See 20% 
Boiler fitting-up bolts Sig: et p Sipaiack © epsira sverige dicen 45°% 
Pressed steel boiler lugs. . ’ ; in Ne aia ace CARER ETE 10% 


WROUGHT PIPE—The following discounts are to jobbers for earload lots 
at Pittsburgh mill: 
BUTT WELD 
Steel Iron 
Inches Black Galv. Inche Black Galv 
4 a pers ee 62 503 Ito I} 30 13 
LAP WELD 

Be sas 55 434 2 23 7 
2} to 6 59 473 0 ee one 26 I 
Zand 8.. 56 434 2 eae 28 13 
Sand 10 .. 54 41} 7 to 12 26 i 
ll and 12 53 40} 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 
Tto 1h 60 49%} POU Teiasewerawn 30 14 
2and 3 61 50} 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
ee 53 47} | ene epee 23 9 
24 to 4 57 46} BP UO Re sanceoneee 29 15 
4} to 6 56 45} 4} to 6.. 28 14 
7and 8.. 52 39} oT 21 7 
9 and 10 45 32) 9to 12. lf 
ll and 12 44 313 
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BOILER TUBES—Pollowing gre net prices per 100 ft. at New York warehonee, RENEWABLE FUSES—1 ist price each: 
on tubes manufactured according to specifications of the American Society o ’ . . 
Mechanical Engineers: Sises Fat ol Boe olt Std. Pke. Carton 
Size Lapweld Steel Cc. C. Tron Seamless “teel a age ast-r Tice Juantity Quantity 
case sai biteeiaila — cenmes | 1 to 30-amp....... $0.50 $1.10 108 10 
alge ieee enewe wenee® $17 07 | 35to 60-amp..... 1.00 1.25 100 10 
_ RE erie ee 19 20 | 65to 100-amp....... 2.00 3.00 50 5 
eagles a aahalee sears wala $38.00 17.92 110 to 200-amp....... 4.00 5.00 25 5 — 
Se id nid wig dale A aaa 28 50 20. 48 225 to 400-amp...... 7.50 11.00 25 1 = 
ye sed dee kawekcbeewan $17. 33 25 00 20 24 450 to 600-amp....... 11.00 16.00 10 | 
RR eae eer mewnaty see 19. 84 28 25 23 00 | 
ee ere ; 21. 60 34 00 % 03 REFILLS 
3 eae 25. 50 42 50 27 04 }to 30-nnp $0.03 ea. $0.05 100 100 _ 
| eee . 30 25 49 50 30 67 35to 60-amp 05 ea. . 06 100 100 
; F 31.50 92 75 33 33 65 to 100-amp ...... .10 ea. .10 50 50 
_ OE ear eae 38.03 67 00 40.11 110 to 200-amp ; ‘§ ea. 15 25 50 . 
“ : , : 225 to 400-amp ; . 30 ea. . 30 25 25 
Tubes 2! in. diameter, or smaller, over 18 ft. long, 10 per cent extra 
hese prices ure net per 100 ft. based on stock lengths If cut te special 450 to 600 is ; 60 ex. 60 10 10 
eneths, billing will be based on the entire stock lengths. Discount Without Contract —F uses: 
In addition to the above, standard cutting charges are as follows: a, rrr et 5° 
2in. and smaller. . Se. per cut, PAM. scenes 9e. per cut, | Unbroken earton but less than <t: andard package... .. 22% 
23 and 2} in.......6¢. per eut. 3, to 4in.... 10e, per cut. } Standard pack: RE ee ie ae Baa? 40°; 
ae oe Discount Without Contract—lenewals: 
| Less than standard packoge................ ...... Net list 
j Standard package... gaia hie Ses raee 40% 
EL ECTRIC AL SU PPL IES Discount With Contract—F t<es: y 
SS gli EET SOE SIE PR SO OTE 10° 
ee Unbroken cartons but less ‘than. standard package. . = A 
MORE 7 > ree : ot —5 , ev Standard package ates o Se ete ee aE 42% 
RENEE? CAGLE— Prise per 1008 — = se ‘ _ Three ( | Discount With Contract—Renewals: 
. ne 7 . Two Cond. oe Less than standard on RS Rhy Ae daee a wewhent Net list 
hb. & S. Size Two Cond Three Cond Lead Lead Standard packuae. 42°% 
M Ft. M Ft. M Ft. M Ft } . pila ie ala alia aL, 
No, 14 solid $30.00 (net) $46.00 (net) $180.00 $220.00 in a ee ee ae 
No 12 solid. 1 36 00 180.00 225. 00 275. 00 FUSE PLUG x . = 
No. 10 solid... 185.00 235.00 275. 00 325.00 UGS, HRCA CAP 
No. 8 stranded... 305.00 375.00 420.00 500.00 0-30 ampere, standard package (500) ‘ , $2.65 
No. 6 stranded.. 440.00 530. 00 one @828=— kh axwes 0-30 ampere, less than standard package ee ae 2.90 
brom the above lists discounts are Lead Covered — 
less than coil lots 50% in a welewen 20°; | 
Coils to 1,000 ft 60% , ; 30°; | 1.AMPS—Below are present quotations in less than standard package quantities 
1,000 to 5,000 ft 65% 35°; on Mazda standard A type bulbs: 
5,000 ft. and over 67% 38°, 100—130 Volt-— : 16266 Vo 
oe ae 1 Watts yp Dries Waci Watts Type — Price Mach 
15 417 $0.23 ——————Special—_—_____-~ 
CONDUIT—Price per 1,000 ft.; ELBOWS AND COUPLINGS, per 100 pieces, | pa . 2 : . $0 4 
ob e ork, ais Oo ae se renera 4 “ 
b. New York, with 10-day discount of 5 per cent | 5 A419 3 100 13 50 
—Conduit-— —— I ]lbows—— Couplings 40 4 21 23 
Size sage Galvanized Black Galvanized Black Galvanized 0 A 21 25 
kin Per Per M Per C Per C Per C Per C 60 \ 21 25 
4 $56 % $61.34 $7.76 $8.83 $4.52 $4.92 100 \ 23 40 
3 72.07 78 63 10.21 11.63 6.46 7.03 Standard pkg. quantities are subject to discount of 10% from list. Annual con- 
! 103.31 113.00 15.10 17.21 8.39 9.13 tracts ranging from $75 to $300,000 net, allow a discount of 15 to 40% from list. 
1} 139.77 152.88 20.51 23.07 11.78 12.75 
1h 167.12 182.79 27.34 30.76 14.56 15.75 
2 224.85 245.94 50.13 56. 40 19.41 21.01 1 Ve) oA! 
24 $55.50 388.85 82.03 92:28 27.73 30.01 PLUGS, ATTACHMEN' seek 
3 464.88 508 50 218.74 246.1 41.59 45.01 ) 
< Porcelain, separable, attachme:t » saves eee 
34 585.30 637.74 483.04 543. 46 55. 46 60.02 Composition, 2-piece, attachment plus Sean na 
4 7417 776. 30 558. 23 628.06 69.32 75.02 Swivel attachment Plum... «6 ee eee r cere re vecveones 42 
sasiaieenibomaiaaal Small size, 2-piece plug, composition... ..... ‘ 07 
CONDUIT BODIES AND FITTINGS—Black or galvanized. i oiinsich - ————— 
Less than $10 list $100 list * RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 
$10 list to $100 and over Solid Solid Stranded, Solid 
Standard package 10% 20° 282; | single Braid double Braid Double Braid Duplex 
Less than standard package. . . . Whe 10% 20% | 14 $6.00 $9.30 $10.90 $17.50 
| 12 9.95 12.50 14.50 24.00 
- 13.20 16 25 18.30 31.00 
CUT-OUTS—Following are net prices, each, in standard-package uantities: | 8 ; 19.10 22 50 24 00 43.00 
CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSFE ’ 4 +4 : 
Ss. P.M. L $0.12 D. P. D. B. - $0.31 2 fits 66.75 
DP. M. L... Saar 16 +. FB... ; 35 . oe: 92.00 
T. P. M.1. 7 TPD.R.. 47 0 ee eniay 113.00 
aye RB... 16 Riera taper onsts 134 50 
R 000. Ne ae ee 161.00 
CUT-OUTS, N. FE. C. FUSE, SOLID, NEUTRAL OR 2-FUSKH ERR SS tt iso” ws 06htéi“‘(‘Oi;i«C*wC*«wC*:C*«;*CS 
0-30 Anip 31-60 Amp a ee ee ree iicaisonaionietads 
DD #. Be. be... $0.27 $0.70 $1.75 
tS ae = - 2.30 SOCKETS, BRASS SHELL—Price each, net: | 
(AS ae , 67 1.50 —} In. or Pendant Cap— z In Cap— — 
dD. PL. D.B Sas 65 1.75 Kev Keyless Pull Key Keyless Pull 
r. P. DB V.02 3.00 Standard package. $0. 14 $0.12 $0.20 $017 $0.15 $0. 23 
T. P.toD. P. DL B ES 75 2.10 1 crm vo gent ay “16 14 21 19 e 24 
scntusieiiiiaaaial Broken carton.... .18 16 24 21 .19 27 
FLEXIBLE CORD— Price per 1,000 ft. in coils of 250 ft — : = 
No. 18 cotton reinforced heavy $17.75 | WIRING SUPPLIES— 
No. 16 cotton reinforced heavy 22.00 | Friction tape, 2 in., less than 100 Ib., 3le. per Ii 100 tb. lots... 29c. per Ib 
No, 18 cotton reinforced light 14,50 Rubber tape, } in., less than 100 Ib., 33c. per Ib 100 Ib. lots.... 3te. per Ib 
No. 4 cotton reinforeed —_ . ; ' 3s Wire solder, less th: an 100 Ib., 33c. per Ib.. .. 100 Ib. lots.... 3le. per Ih 
,o. 18 cotton Canvasite core ; . t ie Beet reek Sn cee Raa $1.00 doz 
No. 16 cotton Canvasite cord 17.290 Soldering paste, 2 oz. can 
No. 16 super service cord or similar (2 wire) in 1,000 f: $72.00 *80.00 a 
J r se “e cord or simils > wy it ft 2 
No. 14 super service cord or similar (2 wire) in 1,000 taias 122.00 | ENCLOSED SWITCHES, KNIFE —Safety type. externally operated, 250 d.c. 
*Less than 1,000 f* or a.c., N_E.C, 
_ TYPE “C”" FUSED BOTTOM 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE Size, Double Pole, Three Pole, Four Pole 
. . , ¥ > Amp. Each Each Each 
250-V olt Std. Pkg. List 600-V olt Std. Pkg List 4.50 $6.00 $7 25 
X-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 ; 30 + 8 5 10. 50 
s5-amp. to 60-amp., 100 30 35-amp. to 60-amp., 100 60 60 10. 30 13°00 22:50 
6l-amp. to 100 amp., 50 90 65-amp. to 100-amp., 50 1.50 100 ; Oo 20° es $6. oe 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 | 200 6. : ‘ 
20!-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 Discounts: i 
40!-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 1/0 8.00 Less than $25.00 list value. ... : aeZe, | 
Discount: Less than one-fifth standard package, 60%; one-fifth to standard $25 .00 to $50.00 list value ar i 
package, 64°¢: standard package, 70% $50.00 list value or over : aa padi % 














